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Nontpallar,  Vanont  05602 


Daar  Govaraor  Snalling: 

laelosad  is  a  copy  of  tha  Youngs  Brooik  Ban  (VT-00165)  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Progran  for 
Inapection  of  Non-Pederal  Dans.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  perfomance 
and  a  brief  hydrological  study  of  the  dan.  A  brief  assessswnt  is  in¬ 
cluded  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  racowBendations  described  in  Section  7  and  ask 
that  you  keep  ac  inforaed  of  the  actions  taken  to  iapleaent  then.  This 
follow-up  action  is  a  vitally  iaportant  part  of  this  prograa. 

A  copy  of  this  report  has  been  forwarded  to  the  Departsant  of  Hater 
Resources,  the  cooperating  agency  for  the  State  of  Veraont.  In 
addition,  a  copy  of  the  report  has  also  been  furnished  the  owner,  West 
Rutland  Fire  District  No.  1,  Heat  Rutland,  VT. 

Copies  of  this  report  will  be  aade  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedoa  of  Inforaation  Act.  In  the 
ease  of  this  report  the  release  date  will  be  thirty  days  froa  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Departaant  of 
Hater  Reaoureea  for  your  cooperation  in  carrying  out  this  progran. 
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West  Rutland 
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BRIEF  ASSESSMENT 


1.  Project  Description 

Youngs  Brook  Dam  is  used  by  the  Town  of  West  Rutland  as  an 
emergency  water  supply  for  both  fire  protection  and  potable  water. 
The  dam  is  an  earth  embankment  about  254  feet  long  by  about  46 
feet  high.  Included  in  the  length  of  the  dam  are  two  adjacent 
spillways  at  the  left  abutment,  the  newer,  lower  spillway  being 
about  28  feet  long  and  the  old  spillway  being  about  19.3  feet 
long.  Top  width  varies  from  about  15  feet  on  the  left  next  to 
the  new  spillway  to  as  much  as  about  125  feet  at  the  right  abut¬ 
ment.  The  upper  portion  of  the  upstream  face  is  a  vertical  con¬ 
crete  retaining  wall.  Upstream  of  the  wall  the  surface  consists 
of  sloped  terraces  separated  by  stone  walls.  The  overall  up¬ 
stream  slope  is  about  1.15H:1V.  The  downstream  slope  is  covered 
with  trees  and  is  about  1.5H:1V. 

Normal  pool  elevation  of  5  feet  below  the  top  of  the  dam  is 
maintained  by  a  free  overfall  spillway  near  the  left  abutment. 

Right  next  to  this  spillway  and  extending  to  the  left  abutment 
is  the  older,  original  chute  spillway  with  a  crest  2  feet  higher 
than  the  newer  spillway.  Both  spillways  have  concrete  weir  crests, 
and  discharge  channels  with  concrete  training  walls  and  bedrock 
bottoms.  The  discharge  channels  share  a  common  training  wall, 
but  the  newer  spillway  discharge  channel  is  much  deeper  than  the 
older  discharge  channel. 

2.  Significant  Findings  and  Assessment 

The  dam  is  in  POOR  condition.  Significant  problems  include 
questionable  stability  of  both  the  steep  upstream  and  downstream 
slopes i  heavy  tree  growth  on  the  downstream  slope ;  water  pipe 
under  pressure  passing  through  the  embankment;  severe  distortion 


and  deterioration  of  the  concrete  wall  on  the  right  side  of  the 
upstream  face;  and  cracking,  spalling,  and  deterioration  to  vary¬ 
ing  degrees  of  the  concrete  training  walls  of  both  the  old  and 
new  spillway  discharge  channels.  Also,  seepage  was  observed 
exiting  from  one  point  at  the  downstream  toe  and  from  the  bedrock 
abutment  beneath  the  left  training  wall  just  downstream  from  the 
new  spillway. 

3.  Hydraulic  and  Hydrologic  Findings 

The  spillway  is  INADEQUATE  to  pass  the  test  flood  without 
overtopping  the  dam.  In  accordance  with  recommended  guidelines 
of  the  Corps  of  Engineers,  the  dam  is  classified  as  INTERMEDIATE 
in  size  and  as  having  a  SIGNIFICANT  hazard  potential.  Accordingly, 
a  TEST  FLOOD  equal  to  ONE-HALF  PMF  (probable  maximum  flood)  was 
judged  as  appropriate  within  the  recommended  range  of  one-half 
PMF  to  full  PMF.  The  test  flood  overtops  the  dam  by  a  maximum 
of  about  0.6  of  a  foot  with  duration  of  overtopping  of  about  3 
hours.  Peak  Inflow  for  the  test  flood  is  1910  cfs.  Peak  outflow 
is  not  reduced  by  reservoir  routing  and  is  the  same  as  peak  in¬ 
flow.  Total  project  discharge  capacity  at  the  top  of  the  dam  is 
due  only  to  the  two  spillways  (outlet  works  assiimed  closed),  and 
is  equal  to  1370  cfs,  or  72%  of  the  test  flood  peak  outflow. 

4.  Recommended  Action 


a.  IMMEDIATELY  after  their  receipt  of  this  Phase  I  In¬ 
spection  Report,  the  Owner  should  lower  the  reservoir 
to  about  EL  828  (i.e.  to  the  invert  of  the  outlet  con¬ 
duit  about  13  feet  below  the  new  spillway  crest)  and 
remove  pressure  from  the  pipes  passing  through  the  dam. 

The  reservoir  should  be  maintained  at  that  level  until 
the  dam  is  repaired  or  permanently  breached. 

b.  WITHIN  ONE  YEAR  after  their  receipt  of  this  Phase  I 
Inspection  Report,  the  Owner  should  implement  the 
following  recommendations: 

1)  Engage  a  registered  engineer  qualified  in  the 
design  of  dams  to  do  such  work  as:  (1)  determine 

the  stability  of  the  slopes  under  critical  conditions 
and  make  recommendations  for  improvements,  (2)  re¬ 
design  the  upstream  concrete  face  where  it  is  tilted 
and  cracked,  (3)  perform  a  detailed  hydraulic  and 
hydrologic  study  to  better  assess  the  adequacy  of 
spillway  capacity,  and  (4)  make  recommendations 
and  design  repairs  or  replacement  as  appropriate 
for  various  parts  of  the  concrete  training  walls 
of  both  the  old  and  new  spillway  discharge  channels. 

2)  Remove  the  trees  and  roots  from  the  downstream  slope 
and  backfill  the  root  holes  with  material  recommended 
by  the  engineer  engaged.  Apply  necessary  slope  pro¬ 
tection. 
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3) 


At  least  quarterly  monitor  the  seepage  from  the  toe 
of  the  dam  and  from  the  bedrock  abutment  beneath 
the  left  training  wall  Just  downstream  from  the  new 
spillway. 

Additional  recommendations  and  remedial  measures  that  should 
be  Implemented  by  the  Owner  WITHIN  ONE  YEAR  after  their  receipt 
of  this  Phase  I  Inspection  Report  are  described  In  Section  7. 


GORDON  E.  AINSWORTH  &  ASSOCIATES,  INC. 
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Thl«  Phase  I  Inspaetloa  taport  on  Youngs  Brook  Dam 
has  baan  ravlawad  by  cha  aadarsignad  ftaviaw  Board  ■art>ara .  In  our 
opinion,  tha  raportad  findings,  eonelusions,  and  raeaooandstions  ara 
conaiatant  with  tha  Bacoiwndad  Cuidalinaa  for  Safetr  Inaoactlon  of 
Paoa.  and  with  good  anginaaring  judgment  and  praetiea,  and  is  haraby 
aubaittad  for  approval* 


RICHASD  DIBUONO,  MEMBER 
Water  Control  Branch 
Engineering  Division 


ARAMAST  MAHTESIAN,  MEMBER 


Geotechnical  Enolneerlno  Branch 

Engineering  Division 


CARNEY  M.  TERZIAN,  CHAIRMAN 


Design  Branch 
Engineering  Division 


aYwnti,  BBOonnBBDt 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  avail¬ 
able  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a  Phase  I  investigation:  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was  lowered 
or  drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  con- 
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ditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  continued  care  and  inspection  can  there  be  any 
chance  that  unsafe  conditions  will  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  es¬ 
tablished  Guidelines,  the  Spillway  Test  flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that 
a  spillway  will  not  pass  the  test  flood  should  not  be  interpreted 
as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves 
as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of 
the  need  for  fences,  gates,  no-trespassing  signs,  repairs  to  ex¬ 
isting  fences  and  railings  and  other  items  which  may  be  needed 
to  minimize  trespass  and  provide  greater  security  for  the  fa¬ 
cility  and  safety  to  the  public.  An  evaluation  of  the  project 
for  compliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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Reservoir  Surface  (acres) 


1)  Normal  Pool  2.2 

2)  Flood  Control  Pool  N/A 

3)  Spillway  Crest  Pool  (new  spillway)  2.2 

4)  Top  of  Dam  2.5 

5)  Test  Flood  Pool  2.6 

Dam 

1)  Type  -  Earth. 


2)  Length  -  254  feet  including  spillways. 

3)  Height  -  Hydraulic  Height  -  46  feet. 

-  Structural  Height  -  46  feet. 

4)  Top  Width  -  Varies  from  about  15  feet  to  125  feet. 

5)  Side  Slopes  -  Upstream  -  Vertical  concrete  wall 

and  sloped  terraces 
separated  by  stone  walls, 
about  1.15H:1V  overall. 

-  Downstream  -  1.5H;1V  overall. 

a)  Approximate  Volume  of  Dam  -  35,000  cubic  yards 

6)  Zoning  -  None.  Concrete  wall  on  upstream  face. 

This  wall  apparently  does  not  penetrate 
to  the  foundation  but  acts  only  as  a 
retaining  wall  for  the  upper  part  of 
the  embankment. 

7)  Impervious  Core  -  None  known. 

8)  Cutoff  -  None  known. 

9)  Grout  Curtain  -  None  known. 

10)  Other  -  No  comment. 

Diversion  and  Regulating  Tunnel  -  N/A 
Spillway 

1)  Old  Spillway 

a)  Type  -  Chute,  with  concrete  overflow  weir 
cap  founded  on  rock. 
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used  in  this  report  are  based  on  this  map  (plus  143  feet)  and  on 
field  measurements  made  during  the  inspection  (see  Appendix  B2-2), 
and  are  in  approximate  feet  above  mean  sea  level  NGVD  (National 

\t _ i.5  ^  1  _  r  i  n  o  A  \ 


1 

) 

k 

j 

Geodetic  Vertical  Datum  of  1929) . 

1) 

Natural  Stream  Bed  at  Toe  of  Dam  - 

D/S 

U/S 

800  + 
803  + 

{ 

j 

2) 

Bottom  of  Cutoff 

a)  Lowest  foundation  surface 

b)  Core  Wall 

Unknown 
800  + 
Unknown 

3) 

Maximum  Tailwater 

Unknown 

4) 

Normal  Pool 

841  + 

5) 

Full  Flood  Control  Pool 

N/A 

6) 

Spillway  Crest  (ungated) 

-  New  spillway  crest 

-  w/f lashboards 

-  Old  spillway  crest 

841 

842.7  + 
843  “ 

7) 

Design  Surcharge 

Unknown 

8) 

Top  of  Dam 

846 

) 

9) 

Test  Flood  Surcharge 

846.6 

92^2 

d.)  Reservoir  (length  in  feet) 

w 

1) 

Normal  Pool 

675  + 

2) 

Flood  Control  Pool 

N/A 

' 

3) 

Spillway  Crest  Pool  (new  spillway) 

675  + 

1 

4) 

Top  of  Dam 

750  + 

5) 

Test  Flood  Pool 

760  + 

1 

e.  Storage  (acre-feet) 

1 

1) 

Normal  Pool 

38 

1 

2) 

Flood  Control  Pool 

N/A 

1 

3) 

Spillway  Crest  Pool  (new  spillway) 

38 

I 

4) 

Top  of  Dam 

50 

1 

r 

5) 

Test  Flood  Pool 

51 

1 

r 

1-7 
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4)  Area  -  1.85  square  miles,  or  1182  acres. 

5)  Topography  -  Steep  wooded  slopes  averaging  15% 

to  25%  slope.  Elevations  vary  from 
EL  841  to  EL  2726. 

b.  Discharge  at  Dam  Site  (cfs) 

1)  Outlet  Works 

a)  Outlet  Conduit 

2-feet  square,  intake  and  discharge  invert 
EL  828  +,  discharge  capacity  about  79  cfs 
at  top  of  dam  EL  846. 

b)  Drain  Pipe 

8-inch  diameter,  intake  invert  EL  798  +, 
discharge  invert  unknown,  discharge  capacity 
about  12  cfs  at  top  of  dam  EL  846. 

c)  Water  Supply  Main 

12 -inch  diameter,  intake  invert  EL  803  +, 
discharge  Invert  unknown,  discharge  capacity 
about  25  cfs  at  top  of  dam  EL  846. 

2)  Maximum  Known  Flood  -  Unknown. 

3)  Ungated  spillway  capacity  at  top  of  dam  (2  spill¬ 
ways  at  different  elevations) ,  1370  cfs  @  EL  846. 

4)  Ungated  spillway  capacity  at  test  flood  pool, 

1675  cfs  @  EL  846.6. 

5)  Gated  spillway  capacity  at  normal  pool  -  N/A. 

6}  Gated  spillway  capacity  at  test  flood  pool  -  N/A. 

7)  Total  spillway  capacity  at  test  flood  pool, 

1675  cfs  e  EL  846.6. 

8)  Total  project  discharge  capacity  at  top  of  dam, 
1370  cfs  €  EL  846. 

9)  Total  project  discharge  capacity  at  test  flood 
pool,  1910  cfs  @  EL  846.6. 

c.  Elevation  (feet  -  NGVD) 

From  USGS  topographic  mapping  and  from  field  measure¬ 
ments  at  the  site,  it  was  determined  that  the  crest  of  the  old 
spillway  is  at  about  EL  843  NGVD.  An  old  topographic  map  of  the 
reservoir  (included  as  Appendix  B2-1)  indicates  that  the  old 
spillway  crest  is  at  EL  700  map  base.  Therefore,  all  elevations 
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h.  Design  and  Construction  History 

Youngs  Brook  Dam  was  originally  constructed  for  a  pri¬ 
vate  owner  sometime  In  the  early  1920* s.  The  designer  and  con¬ 
struction  contractor  for  the  dam  are  unknown. 

The  present  owner  of  the  dam.  West  Rutland  Fire  Dis¬ 
trict  No.  1,  built  a  new  spillway  for  the  dam  In  1948  and  1949 
after  the  old  one  was  damaged  by  a  flood  In  1947.  The  designer 
and  construction  contractor  for  the  new  spillway  construction 
are  unknown. 

No  other  construction,  modification,  or  major  repair 
work  Is  known  to  have  occurred.  Refer  to  Section  2  of  this  report 
for  a  complete  discussion  of  the  design,  construction  and  operation 
history. 


1.  Normal  Operation  Procedures 

There  are  no  written  operation  and  maintenance  pro¬ 
cedures  for  the  dam.  The  dam  Operator  normally  visits  the  dam 
once  a  week.  During  the  winter  the  Operator  visits  the  dam 
every  other  day  to  control  Ice  bulld-up  on  the  spillway  by  chop¬ 
ping  the  Ice  away.  During  storm  events,  the  reservoir  level 
Is  visually  monitored  by  the  Operator,  who  may  then  open  the 
outlet  conduit  to  Increase  outflow.  The  results  of  the  visits 
to  the  dam  are  not  recorded. 

Normal  water  level  Is  maintained  by  flow  over  the  new 
spillway  crest.  The  outlet  conduit  slide  gate  Is  normally  shut, 
as  Is  the  8-lnch  drain,  or  mud  pipe.  The  12-lnch  water  supply 
main  Is  normally  open,  although  little  to  no  outflow  occurs  as 
long  as  the  Town's  well  field.  Its  primary  water  supply.  Is 
operable. 


Refer  to  Section  4  of  this  report  for  a  complete  dis¬ 
cussion  of  operation  and  maintenance  procedures. 

1.3  Pertinent  Data 


a.  Drainage  Area 

1)  Location  -  West  central  Vermont  In  the  foothills  of 

the  Green  Mountains. 

2)  River  Basin  -  Youngs  Brook  to  Clarendon  River, 

then  to  Otter  Creek,  to  Lake  Cham¬ 
plain,  to  Richelieu  River. 

3)  Shape  -  Roughly  rectangular,  12,000  feet  by  5,000 

feet. 
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Hazard  Classification 


In  accordance  with  recommended  guidelines  (References  1 
and  18)  involving  loss  of  life  and  economic  loss,  Youngs  Brook  Dam 
is  classified  as  having  a  SIGNIFICANT  hazard  potential.  The  dam 
is  located  in  a  predominantly  rural  or  agricultural  area.  However, 
the  increase  in  flow  due  to  a  dam  failure  would  wash  out  an  unpaved 
Town  road  and  large  culvert,  flood  about  35  acres  of  farmland  on 
both  sides  of  Town  Route  133  to  a  depth  of  less  than  a  foot,  do 
some  damage  to  Town  Route  133,  and  flood  around  the  foundations 
of  about  8  houses,  2  house  trailers,  3  barns,  and  miscellaneous 
outbuildings.  The  high  flow  velocity  of  10  fps  around  most  of 
the  structures  and  the  velocities  of  7  to  10  fps  over  the  farmland 
would  probably  do  significant  erosion  damage.  Total  economic  loss 
is  judged  appreciable.  Loss  of  life  is  judged  unlikely,  but  more 
than  a  few  inhabitable  structures  are  affected.  The  dam  failure 
analysis  is  developed  in  Section  5.5  of  this  report. 

e.  Ownership 

Youngs  Brook  Dam  was  constructed  originally  for  a 
private  owner  in  the  early  1920* s.  Presently  the  dam  and  res¬ 
ervoir  are  owned  by: 

West  Rutland  Fire  District  No.  1 

West  Rutland,  Vermont  05777 

Attention:  William  F.  Harvey  III,  Chairman 
(802)  438-5771 

It  is  not  known  how  much  of  the  watershed,  if  any,  is 
owned  by  the  Fire  District. 

f .  Operator 

Day  to  day  operation  of  the  dam  is  the  responsibility  of: 

Joseph  F.  Skaza 

21  Clarendon  Avenue 

West  Rutland,  Vermont  05777 

(802)  438-5771  Sc  438-2907 

g.  Purpose  of  Dam 

The  dam,  when  acquired  by  the  present  owner,  was 
originally  used  as  an  active  water  supply  for  the  Town  of  West 
Rutland.  At  the  present  time  West  Rutland  uses  a  well  field  as 
their  source  of  supply,  and  the  reservoir  is  used  as  an  emergency 
water  supply  for  both  fire  protection  and  potable  water. 


The  older,  original  spillway  extends  from  the  new  spill¬ 
way  to  the  left  abutment,  and  has  a  19.3-foot  long  ungated  weir 
about  3  feet  lower  than  the  top  of  dam.  The  weir  is  followed  by 
an  inclined  drop  of  several  feet  into  a  steeply  sloping  chute 
discharge  channel  with  a  natural  bedrock  bottom.  The  discharge 
channel  is  much  higher  than  the  discharge  channel  for  the  new 
spillway  just  to  the  right. 

Just  to  the  right  of  the  new  spillway,  a  2-foot  square 
concrete  outlet  conduit  starts  at  the  face  of  the  concrete  retain¬ 
ing  wall  and  extends  for  a  short  distance  through  the  side  of  the 
right  training  wall  of  the  new  spillway  discharge  channel,  dis¬ 
charging  into  the  channel.  Control  is  provided  by  a  slide  gate 
on  the  face  of  the  retaining  wall  on  the  upstream  side  of  the  dam. 
The  slide  gate  is  operated  by  a  floor  stand  with  handwheel  located 
directly  above  on  top  of  the  dam. 

Upstream  of  the  dam  at  about  its  left  third  point  there 
is  a  normally  submerged  water  supply  manhole  (shown  on  Appendices 
B2-1  and  C-l) .  Entering  the  manhole  is  a  12-inch  diameter  intake 
pipe  from  the  deepest  part  of  the  reservoir.  Leaving  the  manhole 
is  a  12-inch  diameter  supply  main  extending  through  the  dam  and 
continuing  to  the  distribution  system.  Also,  there  is  a  8-inch 
diameter  drain,  or  mud  pipe,  exiting  from  the  bottom  of  the  man¬ 
hole,  extending  through  the  dam,  and  discharging  into  Youngs 
Brook  somewhere  downstream.  Both  the  water  supply  main  and 
drain  pipe  are  controlled  by  separate  gate  valves  next  to  the 
manhole  on  the  upstream  side  of  the  dam.  The  reservoir  must  be 
drawn  down  about  13  feet  by  using  the  outlet  conduit  in  order  to 
get  to  the  valves  to  operate  them. 

There  is  apparently  a  smaller  reservoir  in  the  bottom 
of  the  main  reservoir  that  was  used  when  the  main  reservoir  was 
drained  periodically  for  cleaning.  An  8-inch  diameter  supply 
main  from  the  small  reservoir  joins  with  the  12 -inch  supply 
main  just  downstream  of  the  12 -inch  control  valve  next  to  the 
water  supply  manhole.  The  8-inch  main  is  controlled  by  a  sep¬ 
arate  valve  just  upstream  of  the  12-inch  main.  As  with  the 
other  control  valves,  the  reservoir  must  be  drawndown  with  the 
outlet  conduit  in  order  to  get  to  the  8 -inch  valve  and  operate 


c.  Size  Classification 

In  accordance  with  recommended  guidelines  (Reference  1) , 
Youngs  Brook  Dam  is  classified  as  INTERMEDIATE  in  size  because  its 
hydraulic  height  is  46  feet  (within  the  40  to  100-foot  range). 

The  maximum  storage  capacity  at  the  top  of  the  dam  is  50  acre- 
feet. 
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Access  to  the  dam  Is  from  Town  Route  133  to  the  north¬ 
east  and  up  the  hill  via  a  Town  road  (see  Drainage  Area  Map,  Ap¬ 
pendix  D-l)  . 

The  popular  name  of  the  dam  is  the  West  Rutland  Reser¬ 
voir  Dam,  and  the  impoundment  is  popularly  called  the  West  Rut¬ 
land  Reservoir.  The  official  names  are  Youngs  Brook  Dam  and 
Youngs  Brook  Reservoir.  The  reservoir  is  aligned  along  a 
northeast  -  southwest  axis  with  the  dam  located  at  the  north¬ 
east  end. 


The  dam  is  built  across  Youngs  Brook,  a  tributary  of 
the  Clarendon  River.  The  nearest  downstream  community  is  West 
Rutland,  population  estimated  at  1500,  located  about  2  river 
miles  downstream  of  the  dam  on  the  west  side  of  the  Clarendon 
River.  West  Rutland  is  not  an  incorporated  village  or  city  but 
is  a  post  office  location  together  with  houses  and  other  struc¬ 
tures  located  in  the  Township  of  West  Rutland. 

b.  Description  of  Dam  and  Appurtenances 

Youngs  Brook  Dam  is  an  earth  embankment  with  a  partially 
exposed  concrete  retaining  wall  along  the  upstream  face.  The  dam 
is  about  254  feet  long  (including  the  two  spillways)  by  about  46 
feet  high.  Top  width  varies  from  about  15  feet  on  the  left  next 
to  the  new  spillway  to  as  much  as  about  125  feet  at  the  right 
abutment.  The  upper  portion  of  the  upstream  face  is  a  vertical 
concrete  retaining  wall.  Upstream  of  the  wall  the  surface  con¬ 
sists  of  sloped  terraces  separated  by  stone  walls.  The  overall 
upstream  slope  is  about  1.15H:1V.  The  downstream  slope  is  cover¬ 
ed  with  trees  and  is  about  1.5H:1V. 

The  materials  in  the  embankment  are  unknown.  No  im¬ 
pervious  core  or  zoning  are  known.  No  cutoff  is  known.  The 
foundation  conditions  are  unknown,  except  that  the  spillways 
and  left  abutment  appear  to  be  founded  on  bedrock. 

Near  the  left  abutment  there  are  two  adjacent  spillways 
with  concrete  weir  crests  2  feet  different  in  elevation.  The 
newer,  lower  spillway  is  farthest  from  the  abutment  and  is  of 
the  free  overfall  type  with  a  28-foot  long  ungated  weir  about 
5  feet  lower  than  the  top  of  dam.  The  weir  is  followed  by  a 
nearly  vertical  drop  of  over  20  feet  to  the  bedrock  bottom  of 
the  discharge  channel.  On  the  right  side  of  the  discharge  channel 
there  is  a  concrete  training  wall  against  the  embankment,  and  on 
the  left,  there  is  natural  bedrock  part  way  up  with  a  concrete 
training  wall  on  top  of  this  bedrock.  This  concrete  training 
wall  is  also  the  right  side  of  the  older  spillway  discharge 
channel. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
NAME  OF  DAM:  YOUNGS  BROOK  DAM,  ID  NO.  VT  00165 

SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority 

The  National  Dam  Inspection  Act,  Public  Law  92-367, 
August  8,  1972,  authorized  the  Secretary  of  the  Army  through 
the  Corps  of  Engineers  to  initiate  a  national  program  of  dam 
inspection  throughout  the  United  States.  The  New  England 
Division  of  the  Corps  of  Engineers  has  been  assigned  the  res¬ 
ponsibility  of  supervising  the  inspection  of  dams  within  the 
New  England  Region.  Gordon  E.  Ainsworth  and  Associates,  Inc., 
has  been  retained  by  the  New  England  Division  to  inspect  and 
report  on  selected  dams  in  the  State  of  Vermont.  Authorization 
and  notice  to  proceed  was  issued  to  Gordon  E.  Ainsworth  and 
Associates,  Inc.,  under  a  letter  from  William  E.  Hodgson,  Jr., 
Colonel,  Corps  of  Engineers.  Contract  No.  DACW33-80-C-0012 
has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection 

1)  Perform  technical  inspection  and  evaluation  of 
non-Federal  dams  to  identify  conditions  which 
threaten  the  public,  and  thus  permit  correction 
in  a  timely  manner  by  non-Federal  interests. 

2)  Encourage  and  assist  the  States  to  initiate 
quickly  effective  dam  safety  programs  for  non- 
Federal  dams. 

3)  To  update,  verify,  and  complete  the  National 
Inventory  of  Dams. 

1.2  Description  of  Project 

a.  Location 


Referring  to  the  Location  and  Vicinity  Maps  at  the 
beginning  of  this  report.  Youngs  Brook  Dam  is  located  in  west 
central  Vermont  in  the  Town  of  West  Rutland,  Rutland  County, 
about  6  miles  southwest  of  the  City  of  Rutland.  The  dam  at  its 
■axifflxiffl  section  is  at  Latitude  43  degrees  -  34.3  minutes  North, 
Longitude  73  degrees  -  3.1  minutes  West. 
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Length  of  Weir  -  19.3  feet. 

Crest  Elevation  -  w/o  flashboards  -  843 
-  with  flashboards  -  nM 

Gates  -  None. 

Upstream  Channel  -  Sloping  bottom  of  reservoir. 

Downstream  Channel  -  Concrete-paved  channel  for 

about  10  feet,  then  a  bed¬ 
rock  channel  along  left 
abutment  down  to  the  toe 
of  the  dam. 

General  -  No  comment. 


New  Spillwa-s 


79  ’4 


Type  -  Free  overfall,  with  concrete  weir  section 
about  20  feet  deep  founded  on  rock. 

Length  of  Weir  -  28  feet. 

Crest  Elevation  -  w/o  flashboards  -  841 

-  with  flashboards  -  842.7  + 

(Wooden  flashboards  are  in  dis¬ 
repair  and  Operator  plans  to 
permanently  remove  them.) 

Gates  -  None. 

Upstream  Channel  -  Sloping  bottom  of  reservoir. 

Downstream  Channel  -  Spillway  weir  drops  off 

over  20  feet  onto  bedrock 
bottom  of  discharge  channel, 
which  is  parallel  to  but  much 
lower  than  old  spillway  dis¬ 
charge  channel. 

General  -  No  comment. 


Regulating  Outlets 


Outlet  Conduit 

a)  Invert  -  Intake  and  discharge  EL  828  +. 

b)  Size  -  2-feet  square. 

c)  Description  -  Short  concrete  conduit  through 

right  training  wall  of  new  spill¬ 
way  discharge  channel  emptying  into 
the  channel. 
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d)  Control  Mechanism  -  Slide  gate  on  upstream  end 

of  conduit  on  face  of  con¬ 
crete  wall  with  floor  stand 
and  handwheel  located  direct¬ 
ly  above  and  just  to  right  of 
new  spillway. 

e)  Other  -  No  comment. 

2)  Drain  Pipe  (Mud  Pipe) 

a)  Invert  -  Intake  EL  798  +,  discharge  unknown. 

b)  Size  -  8-lnch  diameter. 

c)  Description  -  Probably  cast  Iron  pipe,  extend¬ 

ing  from  bottom  of  water  supply  man¬ 
hole,  through  the  dam,  and  discharging 
Into  Youngs  Brook  somewhere  down¬ 
stream. 

d)  Control  Mechanism  -  8-lnch  gate  valve  next  to 

water  supply  manhole  just 
upstream  of  dam.  Valve 
operator  normally  submerged. 

e)  Other  -  No  comment. 

3)  Water  Supply  Main 

a)  Invert  -  Intake  EL  803  +,  discharge  unknown. 

b)  Size  -  12-lnch  diameter. 

c)  Description  -  Probably  cast  Iron  pipe,  extend¬ 

ing  from  the  water  supply  manhole, 
through  the  dam,  and  continuing 
to  the  distribution  system. 

d)  Control  Mechanism  -  12 -inch  gate  valve  next 

to  water  supply  manhole 
just  upstream  of  dam. 

Valve  operator  normally 
submerged . 

e)  Other  -  An  8-inch  diameter  supply  main  from 

the  small  reservoir  in  the  bottom  of 
the  main  reservoir  joins  with  the 
12-inch  supply  main  just  downstream 
of  the  12-inch  control  valve.  The 
8-lnch  main  Is  valved  separately  just 
upstream  of  Its  junction  with  the  12- 
lnch  main. 
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SECTION  2 


ENGINEERING  DATA 


2.1  PeslRn  Data 

It  is  believed  that  the  dam  was  designed  in  the  early  1920 's 
for  a  private  owner.  The  original  designer  of  the  dam  is  unknown. 
Only  one  plan  of  the  reservoir  (see  Appendix  B2-1)  and  a  sketch 
of  the  water  supply  manhole  (see  Appendix  B3-5)  were  available 
for  this  dam. 

No  other  design  data  or  drawings  were  available.  The  con¬ 
struction  specifications  were  not  available. 

2.2  Construction  Data 


a.  Initial  Construction 


It  is  also  believed  that  the  dam  was  originally  con¬ 
structed  in  the  1920' s.  The  construction  contractor  for  the 
dam  is  unknown.  No  records  on  the  actual  construction  of  the 
dam  are  known. 

b.  Modifications 


According  to  the  present  Operator  of  the  dam,  the 
original  spillway  was  damaged  by  a  flood  in  1947.  In  1948  and 
1949  a  new  spillway  was  constructed  to  the  right  of  the  old  spill¬ 
way.  The  designer  and  construction  contractor  for  the  new  spillway 
are  unknown.  No  records,  plans,  or  specifications  for  the  new 
spillway  construction  are  known. 

c.  Repairs  and  Maintenance 


According  to  the  Operator,  the  reservoir  used  to  be 
drained  and  cleaned  every  three  years.  Photos  on  Appendices  B3-1 
through  B3-3  show  the  reservoir  drained  and  being  cleaned  on  two 
separate  occasions.  The  reservoir  was  reportedly  last  drained 
and  cleaned  in  1972,  and  3  feet  of  gravel  was  then  placed  on  the 
reservoir  bottom.  No  other  records  of  any  repairs  or  maintenance 
of  the  dam  or  reservoir  are  known. 

d.  Pending  Remedial  Work 

During  the  visual  inspection,  the  Operator  indicated 
that  he  intended  to  permanently  remove  the  20-inch  high  wooden 
flashboards  from  the  new  spillway  within  the  week.  The  flash- 
boards  were  in  a  state  of  disrepair.  The  Owner  has  no  plans  for 
any  other  pending  remedial  work. 
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2. 3  Operation  Data 

a.  Inspections 

Only  one  inspection  report  was  available  and  it  is 
included  as  Appendix  B3-4.  The  Inspection  was  performed  by 
Stephen  H.  Haybrook,  on  behalf  of  the  State  of  Vermont,  in  June 
1952.  The  report  contains  some  background  data  on  the  dam  and 
it  is  indicated  that  the  dam  was  generally  in  satisfactory  con¬ 
dition.  Also,  it  is  noted  that  the  embankment  slope  may  be  steep 
and  that  the  concrete  was  in  good  condition  but  there  was  some 
spalling. 


The  Operator  of  the  dam  Indicates  that  he  routinely 
visits  and  checks  the  dam  once  a  week.  In  the  winter,  he  reports 
that  he  checks  the  spillway  for  ice  build-up  every  other  day. 
There  are  no  records  of  any  of  these  visits. 

b.  Performance  Observations 

There  is  no  instrumentation  in  the  dam.  Other  than 
observations  made  during  the  inspection  previously  discussed  in 
Section  2. 3. a,  there  are  no  other  known  records  of  performance 
observations . 

c.  Water  Levels  and  Discharges 

There  are  no  known  records  of  routine  water  levels  and 
discharges  from  the  dam.  The  Operator  indicated  that  the  high 
water  level  in  the  spring  was  typically  about  3  feet  higher  than 
the  new  spillway  crest. 

d.  Past  Floods 


The  only  known  flood  at  the  dam  is  the  one  which  occur¬ 
red  in  1947  and  damaged  the  old  spillway.  There  are  no  known  records 
of  this  or  of  any  other  floods  which  may  have  occurred  at  the  dam. 

e.  Previous  Failures 


The  only  known  previous  failure  of  the  dam  occurred  as  a 
result  of  the  flood  in  1947.  The  flood  damaged  the  original  spill 
way.  No  records  or  details  of  the  flood  damage  are  known. 

2.4  Evaluation 


a.  Availability 


As  listed  in  Appendix  Bl,  some  engineering  data  and 
records  are  available  in  the  files  of  the  Owner  and  of  the  Dam 
Safety  Engineer  of  the  Vermont  Department  of  Water  Resources. 
This  data  was  reviewed,  and  copies  of  the  records  significant  to 
the  dam  (a  limited  amount)  are  included  in  chronological  order 
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In  Appendices  B2  and  B3.  Discussion  of  the  data  starts  at  the 
beginning  of  this  section  of  the  report. 

b.  Adequacy 

Available  data  consisted  of  a  drawing  of  the  reservoir 
as  it  existed  in  1931,  capacity  data  for  the  reservoir  with  a 
rough  sketch  of  the  water  supply  manhole  and  piping,  several  old 
photos  of  the  reservoir  while  drained,  and  one  inspection  report. 
Such  data  as  the  design  calculations,  construction  specifications, 
data  on  the  foundation  and  embankment  soils,  and  detailed  oper¬ 
ation  and  performance  data  were  not  available.  The  lack  of  such 
in-depth  engineering  data  does  not  permit  a  comprehensive  review. 
Therefore,  the  adequacy  of  this  dam  could  not  be  assessed  with 
respect  to  reviewing  design,  construction,  and  operation  data. 

c.  Validity 

Based  on  visual  observation  and  checking,  the  limited 
data  available  generally  appears  valid.  Exceptions  noted  are: 

1)  The  existing  drawing  on  Appendix  B2-1  shows  that 
the  concrete  wall  on  the  upstream  face  of  the  dam 
does  not  extend  all  the  way  to  the  right  side  of 
the  reservoir.  Visual  inspection  (see  Overview 
Photo)  indicates  that  the  concrete  wall  does  extend 
all  the  way  to  the  right  side  of  the  reservoir  and 
that  it  appears  longer  in  relation  to  the  rest  of 
the  dam  than  portrayed  on  the  drawing. 

2)  The  old  sketch  of  the  water  supply  manhole  on 
Appendix  B3-5  indicates  a  valve  in  the  intake  pipe 
to  the  supply  manhole  located  about  at  the  wall  of 
the  manhole.  No  such  valve  is  shown  on  the  exist¬ 
ing  drawing  on  Appendix  B2-1.  It  is  not  known  if 
the  valve  actually  exists. 
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SECTION  3 


VISUAL  INSPECTION 


3.1  Findings 

a.  General 


Youngs  Brook  Dam  was  Inspected  on  November  8,  1979. 

The  inspection  party  (see  Appendix  A-1)  was  accompanied  by  Mr. 
Joseph  Skaza,  Water  System  Operator,  who  represented  the  Owner. 

The  weather  was  overcast.  The  water  surface  was  at  about  EL 
841.3,  about  0.3  of  a  foot  above  the  crest  of  the  new  spillway, 
and  was  drawn  down  during  the  inspection  by  opening  the  outlet 
slide  gate.  The  Visual  Inspection  checklist  is  included  as 
Appendix  A,  while  selected  photos  taken  during  the  inspection 
are  included  in  Appendix  C.  Appendix  C-1  is  a  photo  index  map. 

The  Overview  Photo  at  the  beginning  of  the  report  as  well  as  a 
couple  of  the  photos  in  Appendix  C  are  aerial  photos  taken  from 
a  helicopter  on  November  30,  1979. 

b.  Dam 

The  entire  downstream  slope  of  this  dam  is  forested 
with  trees  up  to  12  inch  size  (see  Overview  Photo  and  Photos 
C-2A,  C-2B,  and  C-3) .  These  trees  are  a  mixture  of  deciduous 
(mostly  birch)  and  small  evergreens.  The  tree  types  and  the  tree 
population  on  the  slope  are  quite  different  from  those  on  the 
adjacent  naturally-forested  areas  (see  Overview  Photo  and  Photo 
C-lOA).  The  photo  on  Appendix  B3-1,  taken  in  spring  1933,  from 
a  point  near  the  upstream  end  of  the  empty  reservoir,  indicates 
that  these  trees  had  not  grown  above  the  crest  elevation  at  that 
time,  which  was  about  13  years  after  the  dam  had  been  built. 

Photos  on  Appendices  B3-2  and  B3-3,  believed  taken  about  1950, 
also  indicate  no  significant  tree  growth  above  the  top  of  dam. 

Both  the  upstream  and  downstream  slopes  of  this  dam  are 
rather  steep,  being  overall  about  1.15H:1V  and  1.5H;1V,  respec¬ 
tively.  A  shallow  hole  dug  into  the  surface  of  the  downstream 
slope  revealed  a  gray,  widely-graded,  slightly  clayey  glacial 
till.  Such  a  material  in  the  embankment  can  remain  standing 
with  steep  slopes  under  static  conditions  so  long  as  it  does 
not  become  saturated  with  water.  Upon  saturation,  e.g.  ,  due 
to  overtopping  or  seepage  while  the  downstream  face  is  frozen, 
slumping  is  likely  to  occur. 

Due  to  the  steep  slope,  the  surface  materials  on  the 
downstream  slope  are  slowly  creeping  downhill,  as  may  be  inferred 
from  the  bowed  shapes  of  the  trees  in  Photo  C-3A.  The  surface  of 
the  slope  is  largely  barren  between  the  trees,  although  the  leaves 
on  the  ground  tend  to  obscure  this  fact,  as  shown  in  Photo  C-3B. 

In  addition,  there  is  a  small  scarp  a  few  inches  high  Just  below 
the  downstream  Crestline  near  the  middle  of  the  dam.  This  scarp 
may  be  the  result  of  frost  effects. 


3-1 


Clear  seepage  through  this  dam  was  observed  exiting  at 
the  downstream  toe  in  one  location  at  a  rate  of  about  2  to  4  gpm. 
The  location  of  this  seep  is  at  about  Sta  0+90  just  to  the  left 
of  an  8-foot  high  berm-like  pile  of  dirt  at  the  toe.  It  appears 
as  though  the  seep  may  have  been  pushed  to  the  left  and  concen¬ 
trated  there  when  the  pile  of  dirt  was  placed.  One  can  infer  from 
this  relationship  that  seeps  may  have  been  occurring  earlier  and 
that  the  berm  material  was  placed  to  stabilize  the  area.  In  any 
case,  the  seepage  is  exiting  not  more  than  one  foot  above  the 
toe.  Also,  the  left  abutment  and  perhaps  half  of  the  dam  appear 
to  be  founded  on  bedrock.  The  seep  may  be  at  the  interface  be¬ 
tween  the  dam  and  its  foundation. 

Clear  seepage  was  also  observed  exiting  from  the  bed¬ 
rock  abutment  on  the  left  side  of  the  new  spillway  at  a  rate  of 
less  than  2  gpm.  The  location  is  at  the  extreme  right  in  Photo 
C-7A  about  6  to  8  feet  below  the  spillway  crest. 

The  upstream  concrete  wall  on  the  right  side  of  the  dam 
is  severely  distorted  and  cracked.  It  is  shown  in  Photo  C-4A. 

A  view  along  the  wall  from  the  right  abutment.  Photo  C-4B,  shows 
that  the  wall  is  tilted  upstream.  The  soil  behind  the  wall  has 
settled  and  formed  a  small  scarp  3  feet  behind  the  wall,  as 
shown  in  Photo  C-5A. 

c.  Appurtenant  Structures 

1)  Water  Supply  Manhole  and  Piping 

The  water  supply  manhole  is  located  upstream  of  the 
dam  about  90  feet  from  the  left  abutment.  The  manhole  and  its  as¬ 
sociated  piping  were  not  inspected  because  they  were  completely 
underwater,  as  they  are  normally. 

The  only  drawing  available  showing  the  layout  of 
the  water  supply  manhole  and  piping  is  included  as  Appendix  B2-1. 
From  this  drawing  and  from  field  measurements  shown  on  Appendix 
B2-2,  it  appears  that  the  top  of  the  manhole  is  at  about  EL 
827.5,  or  13.5  feet  below  the  normal  water  level  at  the  new 
spillway  crest.  The  water  main  control  valves  next  to  the  man¬ 
hole  appear  to  be  several  feet  higher.  According  to  the  Operator, 
in  order  to  get  to  the  manhole  or  operate  the  valves,  the  reser¬ 
voir  must  be  lowered  using  the  outlet  slide  gate  and  conduit 
next  to  the  new  spillway.  Such  difficult  access  to  the  valves 
is  a  potential  problem  if  the  valves  need  to  be  operated  or 
closed  rapidly.  Field  measurements  on  Appendix  B2-2  indicate 
that  the  outlet  conduit  might  be  able  to  lower  the  water  level 
to  about  EL  828,  about  13  feet  below  the  new  spillway  crest,  or 
about  to  the  elevation  of  the  top  of  the  manhole.  Access  to  the 
manhole  and  valves  when  the  reservoir  is  lowered  is  aided  by  a 
partial  set  of  metal  steps  embedded  in  the  concrete  wall  (steps 
visible  in  the  right  of  Photo  C-6A) . 

The  outlet  of  the  mud  pipe,  or  drain,  is  supposed 
to  discharge  into  the  stream  channel  downstream  of  the  dam.  The 
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outlet  end  of  the  mud  pipe  was  not  able  to  be  found  during  the 
visual  Inspection. 

The  drawing  on  Appendix  B2-1  Indicates  a  small 
reservoir  In  the  bottom  of  the  larger  reservoir.  The  body  of 
water  shown  In  the  right  of  an  old  photo  on  Appendix  B3-1,  which 
was  taken  In  spring  1933  when  the  larger  reservoir  was  drained 
for  cleaning,  appears  to  be  the  small  reservoir. 

2)  Outlet  Slide  Gate  and  Conduit 


The  outlet  slide  gate  Is  on  the  upstream  face  of 
the  concrete  wall  just  to  the  right  of  the  new  spillway.  It  Is 
controlled  by  a  floor  stand  with  handwheel  located  directly 
above  on  top  of  the  wall  (see  Photo  C-6A) .  The  slide  gate  was 
completely  underwater  and  was  not  Inspected.  The  Inspection 
checklist  for  the  control  mechanism  Is  on  Appendix  A-5. 

The  outlet  conduit  appears  to  be  a  very  short  24- 
Inch  square  concrete  section  which  runs  from  the  slide  gate  to 
a  discharge  opening  through  the  right  training  wall  of  the  new 
spillway  just  downstream  of  the  face  of  the  spillway.  A  close- 
up  of  the  discharge  end  of  the  conduit  Is  shown  In  Photo  C-6B. 

The  outlet  conduit  appeared  to  bend  to  the  right  looking  up¬ 
stream  and,  therefore,  only  the  Inside  of  Its  downstream  end  was 
observable.  The  Inspection  checklist  Is  on  Appendix  A-6. 

The  bottom  left  corner  of  the  concrete  overhang 
to  the  left  of  the  outlet  slide  gate  control  mechanism  is  spalled 
off  (see  Photo  C-6A) .  Also,  there  is  some  hairline  cracking  and 
efflorescence  on  the  concrete  wall  in  the  area  of  the  mechanism. 
Otherwise,  anchorage  of  the  floor  stand  appeared  sound. 

There  Is  some  surface  rust  on  the  floor  stand 
anchorage  and  handwheel.  The  top  of  the  handwheel  is  visible 
In  Photo  C-8A.  The  handwheel  and  slide  gate  were  operated  but 
they  moved  stiffly.  There  was  no  grease  on  the  stem  as  It  rose 
out  of  the  top  of  the  handwheel. 

With  the  slide  gate  open  9  inches.  It  took  about 
1.25  hours  to  drop  the  reservoir  from  the  new  spillway  crest  to 
0.6  of  a  foot  below,  which  averages  about  half  a  foot  an  hour. 
Photo  C-7A  shows  the  downstream  end  of  the  outlet  conduit  while 
It  was  discharging,  while  Photo  C-7B  was  taken  with  the  slide 
gate  closed.  Some  small  flow  (visible  in  Photo  C-6B)  was  ob¬ 
served  out  of  the  end  of  the  outlet  conduit  when  the  gate  was 
closed.  It  Is  presumed  that  the  slide  gate  leaks  slightly. 

Along  the  top  Inside  of  the  discharge  end  of  the 
outlet  conduit  there  were  remains  of  wooden  forms.  These  are 
just  visible  In  Photo  C-6B. 


3-3 


i 


3)  Spillway  and  Discharge  Channel 

The  dam  has  two  spillways  at  Its  left  end  (see 
Overview  Photo  and  Photos  C-5B  and  C-8A) .  The  older,  narrower, 
higher  spillway  Is  at  the  left  abutment.  It  consists  of  a  con¬ 
crete  weir  cap  on  top  of  bedrock  followed  by  a  Inclined  drop  of 
several  feet  Into  a  steeply  sloping  chute  discharge  channel 
with  a  natural  bedrock  bottom.  The  Inspection  checklist  Is  on 
Appendix  A- 9. 


The  newer,  wider,  lower  spillway  Is  just  to  the 
right  of  the  old  spillway  (see  Photo  C-5B) .  The  right  training 
wall  of  the  old  spillway  Is  the  left  training  wall  of  the  new 
spillway,  but  the  new  discharge  channel  Is  much  lower  and  has 
much  less  slope  than  the  old  discharge  channel.  The  new  spill¬ 
way  consists  of  a  concrete  weir  followed  by  a  nearly  vertical 
drop  of  over  20  feet  to  the  bedrock  bottom  of  the  new  discharge 
channel.  The  downstream  face  of  the  new  spillway  Is  all  concrete 
and  Is  slightly  convex  with  an  overall  slope  of  about  IH :1.6V  or 
steeper  (see  Appendix  B2-2) .  The  Incline  on  the  face  Is  evident 
In  Photos  C-8A  and  C-9A,  with  an  overall  view  of  the  face  In 
Photos  C-7A  and  C-7B.  The  Inspection  checklist  for  the  new 
spillway  Is  on  Appendix  A-8. 

The  approach  channel  Is  the  same  for  both  the  old 
and  new  spillways.  It  consists  of  the  sloping  reservoir  bottom, 
which  appeared  to  be  silt  covered  with  leaves.  There  were  some 
logs  and  debris  In  front  of  the  new  spillway  and  on  the  weir 
crest  as  seen  In  Photo  C-5B. 

The  new  spillway  had  20-lnch  high  wooden  flash- 
boards  that  were  In  disrepair  (see  Photos  C-5B  and  C-8A) .  During 
the  visual  Inspection,  the  Operator  Indicated  that  he  Intended  to 
permanently  remove  the  flashboards  within  the  week.  The  cable 
across  the  new  spillway,  visible  In  Photos  C-5B  and  C-8A,  Is 
used  as  a  safety  line  when  the  Operator  has  to  cross  the  spill¬ 
way  weir,  e.g..  In  the  winter  when  he  chops  Ice  bulld-up  off 
of  the  weir. 


The  new  concrete  spillway  weir  Is  In  fair  con¬ 
dition.  Four  vertical  cracks  were  observed  In  the  top  of  the 
weir,  with  some  of  the  cracks  extending  down  the  downstream  face. 
Also,  there  appeared  to  be  a  horizontal  crack  on  the  upstream 
vertical  face  of  the  weir  about  3  feet  below  the  crest.  This 
crack  did  not  appear  to  extend  through  to  the  downstream  face. 

No  particular  seepage  from  any  spot  on  the  downstream  face  of 
the  weir  was  observed  when  flow  over  the  weir  was  stopped  (see 
Photos  C-7A  and  C-7B) . 

The  old  concrete  spillway  weir  was  In  fair  con¬ 
dition.  One  vertical  crack  about  l/l6-lnch  wide  was  observed  In 
the  top  of  the  weir  at  about  Its  center  line.  Also,  there  was 
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a  small  seep  at  about  the  center  line  of  the  weir  cap  where  its 
downstream  edge  contacts  bedrock. 

The  short,  left  concrete  training  wall  of  the 
old  spillway  is  in  poor  condition.  As  seen  in  the  background 
of  Photo  C-8A,  the  upstream  end  is  crumbling  and  there  is  spall¬ 
ing  in  other  spots. 

The  right  concrete  training  wall  of  the  old  spill¬ 
way  (i.e.,  the  common  training  wall  between  the  two  spillways) 
is  also  in  poor  condition.  Both  the  right  and  left  sides  of 
the  wall  are  visible  in  Photos  C-8A  and  C-8B,  respectively.  The 
upstream  end  of  the  wall  next  to  the  weir  is  crumbling,  there 
is  exposed  reinforcing  on  top  of  the  wall,  and  there  is  spalling, 
cracking,  and  efflorescence  in  various  places.  A  vertical  crack 
about  1/2  inch  wide  and  about  5  feet  high  full  height  of  the  wall 
is  visible  at  the  center  of  Photo  C-8B.  The  wall  is  only  about 
1-foot  thick  with  vertical  sides  and  appears  to  sit  precariously 
at  the  edge  of  the  much  deeper  new  spillway  discharge  channel  to 
its  right  (see  Photo  C-7B) . 

The  right,  concrete  training  wall  of  the  new 
spillway  is  shown  in  Photos  C-9A  and  C-9B.  The  wall  is  quite 
substantial,  being  about  2  feet  thick  at  its  top  with  a  batter 
on  its  exposed  face.  However,  as  evident  in  the  photos,  there 
is  significant  surface  cracking  with  efflorescence  and  rust  stains 
coming  from  the  cracks  and  from  several  horizontal  construction 
joints. 


There  are  several  logs  lying  in  the  bottom  of 
the  new  spillway  discharge  channel  as  well  as  some  brush  and 
small  trees  growing  (see  Photos  C-7B  and  C-9B.)  Also,  the  old 
spillway  discharge  channel  is  becoming  overgrown  with  brush  and 
small  trees. 

d.  Reservoir  Area 


No  excessive  reservoir  sedimentation  was  observed. 
Reportedly,  the  reservoir  was  last  drained  and  cleaned  in  1972 
and  3  feet  of  gravel  was  then  placed  on  the  bottom.  No  potential 
landslide  areas  were  noted  around  the  reservoir.  Also,  there 
is  no  potential  hazard  due  to  backwater  flooding  of  the  reservoir. 
No  features  were  observed  that  might  cause  excessive  alteration 
of  the  drainage  area  or  increased  inflow. 

e.  Downstream  Channel 


The  downstream  channel  is  an  unnamed  stream,  popularly 
called  Youngs  Brook,  which  runs  from  the  end  of  the  spillway  dis¬ 
charge  channel  about  1.2  stream  miles  to  the  Clarendon  River. 

The  Drainage  Area  Map,  Appendix  D-1,  maps  the  downstream  channel 
and  also  indexes  photos  that  cover  the  downstream  area.  Photo 
C-lOA  is  an  aerial  overview  of  the  dam  and  reservoir  looking 
downstream.  Youngs  Brook  roughly  follows  the  evergreen  trees  in 
the  photo.  Photo  C-lOB  is  an  aerial  overview  taken  from  about 
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the  Clarendon  River  looking  upstream.  The  reservoir  is  not  quite 
visible  at  the  top  center  of  the  photo  about  1/2  inch  below  the 
top  edge. 


For  about  the  first  0.7  of  a  mile  downstream  of  the  dam 
(to  about  Sta  36+00),  Youngs  Brook  is  a  fairly  steep,  rocky 
stream  in  a  forested  valley.  Only  about  0.2  of  a  mile  downstream 
(about  at  Sta  10+00) ,  the  stream  runs  under  a  road  through  about 
a  12-foot  diameter  structural  plate  corrugated  metal  pipe  culvert 
(see  Photo  C-llA). 

For  about  the  next  0.5  of  a  mile  from  about  Sta  36+00 
to  the  Clarendon  River,  Youngs  Brook  flattens  out  in  a  tree-lined 
channel  through  open  farmland.  Photo  C-llB  is  looking  downstream 
from  about  Sta  36+00  where  the  stream  emerges  from  the  forested 
valley  and  starts  across  the  open  farmland.  This  same  spot  can  be 
located  in  the  upper  right  of  Photo  C-lOB  where  the  tree- lined 
stream  emerges  from  the  evergreens  just  below  the  road.  The  red 
barn  just  visible  in  the  background  of  Photo  C-llB  is  seen  clearly 
at  about  the  center  of  Photo  C-lOB  next  to  the  highway. 

In  Photo  C-lOB,  Youngs  Brook  can  then  be  traced  as  it 
emerges  from  the  forested  valley  at  the  upper  right,  runs  down 
to  the  right  next  to  a  tree  line,  turns  just  off  of  the  right 
edge  of  the  photo,  crosses  Town  Route  133  (formerly  a  State 
highway) ,  and  then  runs  toward  the  bottom  left  of  the  photo  next 
to  the  trees  between  the  fields.  The  stream  joins  the  Clarendon 
River  just  off  of  the  bottom  left  of  the  photo.  The  hazard 
area  appears  to  be  the  houses  and  farm  located  along  Route  133. 
Photos  C-12A  and  C-12B  are  close-ups  of  the  hazard  area.  The 
red  barn  in  the  close-ups  is  the  same  one  visible  at  about  the 
center  of  Photo  C-IOB. 

3.2  Evaluation 


The  upstream  and  downstream  slopes  of  this  dam  are  steep  and 
their  stability  should  be  evaluated. 

The  water  lines  that  pass  through  the  dam  are  continuously 
under  pressure.  Leakage  from  these  lines  could  cause  a  breach. 

See  Section  6  for  further  discussion. 

The  roots  of  the  trees  on  the  downstream  slope  offer  the 
potential  of  seepage  paths  opening  through  the  dam  toward  root 
holes.  These  trees  should  be  removed  and  the  root  holes  filled 
with  appropriate  materials.  Also,  the  slope  should  be  protected 
against  erosion. 

The  seepage  through  the  dam  and  the  left  abutment  should  be 
monitored  regularly  to  determine  whether  any  changes  are  occurring 
with  time.  Also,  the  small  seep  at  the  concrete  weir  cap/bedrock 
contact  at  about  the  center  of  the  old  spillway  should  be  watched. 
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The  concrete  wall  on  the  right  side  of  the  upstream  face  is 
severely  distorted  and  should  be  replaced. 

The  reservoir  should  be  drained  with  the  outlet  conduit  and 
the  outlet  conduit  and  slide  gate  should  be  thoroughly  inspected. 

The  remains  of  the  wooden  forms  should  be  removed  from  the 
top  inside  of  the  outlet  conduit.  Leakage  of  the  slide  gate  should 
be  stopped  and  the  slide  gate  and  handwheel  should  be  greased  to 
permit  freer  operation.  Further  rusting  of  the  handwheel,  floor 
stand,  and  floor  stand  anchorage  should  be  prevented  by  painting. 

While  the  reservoir  is  drained  with  the  outlet  conduit, 
the  control  valves  next  to  the  water  supply  manhole  should  be 
checked  and  operated. 

A  means  should  be  provided  to  operate  the  water  main  control 
valves  without  first  having  to  lower  the  reservoir  with  the  out¬ 
let  conduit. 

The  reservoir  should  be  drained  further  with  the  mud  pipe 
and  the  water  supply  manhole  and  intake  piping  should  be  in¬ 
spected.  The  outlet  end  of  the  mud  pipe  downstream  of  the  dam 
should  be  located  and  kept  clear.  The  small  reservoir  and  supply 
main  from  the  small  reservoir,  both  in  the  bottom  of  the  larger 
reservoir,  may  not  be  important  anymore  since  the  larger  reservoir 
is  no  longer  used  as  a  primary  source  of  water  supply. 

When  the  reservoir  is  drained,  it  should  be  checked  for 
sediment  and  cleaned  if  necessary,  since  the  last  draining  and 
cleaning  was  reportedly  in  1972. 

Spalled  concrete  on  the  overhang  just  to  the  left  of  the 
outlet  slide  gate  control  mechanism  should  be  repaired.  Also, 
hairline  cracking  and  efflorescence  in  the  area  of  the  concrete 
wall  around  the  control  mechanism  should  be  watched  and  repaired 
if  it  gets  worse. 

Logs  and  debris  in  front  of  and  on  the  new  spillway  weir 
should  be  removed. 

The  operator  should  carry  out  his  plans  to  permanently  remove 
the  flashboards  from  the  new  spillway  weir. 

Cracks  in  both  old  and  new  concrete  spillway  weirs  should 
be  repaired. 

Crumbling  and  spalling  of  the  left  concrete  training  wall 
of  the  old  spillway  discharge  channel  should  be  repaired.  It 
may  be  easier  to  replace  this  short  wall  entirely. 

The  significant  surface  cracking  and  resulting  efflorescence 
and  rust  staining  on  the  large  right  concrete  training  wall  of 
the  new  spillway  discharge  channel  should  be  repaired. 
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The  common  concrete  training  wall  between  the  two  spillway 
discharge  channels  is  in  poor  condition.  However,  it  appears 
to  serve  no  useful  purpose.  The  wall  could  probably  be  removed 
and  thereby  eliminate  an  unnecessary  flow  obstruction  between 
the  spillway  discharge  channels. 

The  brush  and  trees  should  be  cleared  from  both  spillway 
discharge  channels.  Also,  the  logs  should  be  cleared  from 
the  bottom  of  the  new  spillway  discharge  channel. 
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SECTION  4 


OPERATION  AND  MAINTENANCE  PROCEDURES 


4. 1  Operation  Procedures 
a.  General 


Youngs  Brook  Reservoir  is  presently  used  only  as  an 
emergency  source  of  water  supply  for  the  Town  of  West  Rutland. 
The  reservoir  used  to  be  the  main  source  of  supply  for  the 
Town  but  it  has  been  replaced  by  water  supply  wells. 

There  are  no  written  operation  procedures  for  the  dam 
and  reservoir.  The  Operator  normally  visits  and  checks  the  dam 
once  a  week.  During  the  winter,  the  Operator  visits  the  dam 
every  other  day  to  control  ice  build-up  on  the  spillway  by  chop¬ 
ping  the  ice  away.  The  results  of  the  visits  to  the  dam  are  not 
recorded. 


Under  normal  operation,  the  12-inch  valve  on  the  water 
supply  main  is  left  open  and  the  reservoir  is  connected  to  the 
water  system  even  when  the  Town's  well  system  is  in  use.  The 
mud  pipe,  or  drain,  is  normally  closed.  Also,  the  outlet  conduit 
is  closed  during  normal  operation.  The  new  spillway  is  normally 
in  operation  with  water  flowing  over  its  concrete  weir  crest. 

The  20-inch  high  flashboards  that  are  presently  in  place  are  in 
poor  condition  and  do  not  have  much  of  an  effect.  During  the 
visual  inspection,  the  Operator  indicated  that  he  intended  to 
permanently  remove  the  flashboards  within  the  week. 

b.  Emergency  Action  Plan  and  Warning  System 

During  storm  events  the  level  of  the  reservoir  is 
visually  monitored  by  the  Operator.  At  these  times  the  outlet 
conduit  may  be  opened  to  increase  outflow.  There  is  no  >ther 
emergency  action  plan  and  warning  system  in  effect  for  Youngs 
Brook  Dam. 

4.2  Maintenance  Procedures 


a.  General 


The  reservoir  used  to  be  drained  and  cleaned  every 
three  years  (See  Section  2.2.c).  There  are  no  other  current  main¬ 
tenance  procedures  for  the  dam  and  reservoir  and  their  operating 
facilities.  Brush  and  trees  cover  the  downstream  slope  and  it 
appears  that  growth  on  this  slope  has  been  allowed  since  the 
original  construction.  The  last  significant  maintenance  was 
the  reservoir  draining  and  cleaning  in  1972. 
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In  1947  a  flood  occurred  which  damaged  the  old  original  spill¬ 
way,  which  is  seen  in  the  background  (on  the  left  side  of  the  dam) 
in  Photo  C-8A.  Large  concrete  blocks  now  exist  in  the  do.vnstream 
channel.  These  may  be  parts  of  the  old  spillway. 

In  1948  and  1949  a  new  spillway  was  constructed,  which  is 
shown  in  the  foreground  in  Photo  C-8A.  The  new  spillway  is  about 
9  feet  longer  and  2  feet  lower  than  the  old  spillway.  Previously, 
the  embankment  extended  to  the  left  all  the  way  to  the  right  train¬ 
ing  wall  of  the  old  spillway.  (This  training  wall  is  now  on  the 
left  side  of  the  new  spillway  discharge  channel.) 

This  change  in  the  spillway  probably  improved  the  overall 
structural  stability  of  the  dam,  but  no  information  is  available 
concerning  the  design  or  the  methods  used  to  ensure  good  contact 
between  the  embankment  and  the  rock  foundations. 

At  present  there  are  seeps  that  exit  from  the  bedrock  beneath 
the  left  training  wall  downstream  from  the  new  spillway,  as  noted 
in  Section  3.1.b.  The  exit  points  are  only  a  few  feet  downstream 
from  the  downstream  face  of  the  spillway.  Alternate  freezing  and 
thawing  may  eventually  cause  movements  of  various  slabs  of  tlie 
rock  foundation.  Movement  of  such  slabs  could  cause  a  release 
of  water  much  like  that  which  now  occurs  each  spring  over  the 
spillway.  Erosion  would  not  proceed  too  far  since  the  flow  would 
be  confined  by  bedrock  at  the  left  and  the  new  spillway  at  the 
right.  However,  this  zone  should  be  inspected  and  photograplied 
each  year  after  the  spring  thaw  to  determine  whether  any  signifi¬ 
cant  changes  are  occurring. 

As  pointed  out  in  Section  3.1.b,  trees  have  been  allowed  to 
grow  on  the  downstream  face  of  the  dam  during  the  last  half  cen¬ 
tury.  These  trees  could  endanger  the  stability  of  the  dam  by 
creating  channels  for  piping.  The  trees  currently  slow  erosion 
of  the  steep  downstream  slope.  Therefore,  removal  of  the  trees 
will  lead  to  erosion  of  that  slope  unless  erosion  protection  is 
placed  immediately.  The  trees  and  roots  should  be  removed,  but 
only  after  careful  consideration  of  the  need  to  alter  the  down¬ 
stream  slope  based  on  structural  stability  considerations  (see 
Section  6.1). 

6.4  Seismic  Stability 

This  dam  is  in  Seismic  Zone  2.  Therefore,  according  to 
recommended  guidelines  (Reference  1),  a  seismic  stability 
analysis  is  not  warranted. 


/ 
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SECTION  6 


EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observations 


The  downstream  slope  of  1.5H:1V  is  steep.  Its  surface  is 
bare  between  the  trees,  creep  is  occurring,  and  a  small  scarp 
a  few  inches  high  is  visible  near  the  downstream  Crestline.  The 
latter  scarp  appears  to  be  shallow  and  may  be  due  to  frost  effect 

The  upstream  slope  is  also  steep,  about  1.15H:1V  overall, 
but  it  was  not  observable  on  the  day  of  inspection  to  determine 
its  condition.  The  concrete  wall  on  the  right  side  of  the  up¬ 
stream  face  is  severely  distorted.  That  distortion  appears  to 
be  a  local  stability  problem  of  the  wall  itself,  rather  than 
being  related  to  the  overall  stability  of  the  upstream  slope. 

Analysis  of  the  stability  of  both  slopes  under  critical 
conditions  is  required.  For  that  purpose  it  is  necessary  to 
make  borings  in  the  dam,  make  strength  measurements,  and  measure 
the  water  levels  within  the  embankment.  Based  on  the  existing 
slope,  it  would  appear  unlikely  that  the  downstream  slope  would 
be  proven  stable  if  it  were  saturated.  Such  a  condition  could 
occur  when  the  downstream  face  freezes  to  substantial  depth. 

To  avoid  this  condition  it  may  be  necessary  to  drain  the  water 
within  the  downstream  slope  or  to  add  a  pervious  downstream  shell 
Such  drainage  provisions  do  not  appear  to  exist  in  this  dam. 

Water  lines  under  pressure  pass  through  the  dam.  The  com¬ 
position,  condition,  and  foundations  of  these  lines  are  not  known 
Leakage  could  lead  to  erosion  and  breach  of  the  dam.  It  is  recora 
mended  that  the  pressure  be  relieved  from  these  lines  until  an 
overall  evalution  of  the  dam  is  carried  out. 

In  view  of  the  steep  slopes,  the  fact  that  the  dam  is 
apparently  homogeneous  in  cross  section,  and  the  water  supply 
is  no  longer  required,  the  reservoir  level  should  be  lowered 
immediately  upon  receipt  of  this  report  to  about  EL  828  (i.e., 
to  the  invert  of  the  outlet  conduit  about  13  feet  below  the  new 
spillway  crest)  and  maintained  at  that  level  to  the  extent  pos¬ 
sible  by  leaving  the  outlet  conduit  open. 

6 . 2  Design  and  Construction  Data 

There  are  no  design  and  construction  data  available. 

6 . 3  Post-Construction  Changes 

According  to  the  Operator,  Mr.  Joseph  Skaza,  sediment  for¬ 
merly  was  removed  from  the  reservoir  once  every  three  years.  The 
last  cleaning  was  in  1972. 


The  flood  routing  was  not  carried  any  farther  down¬ 
stream  than  Sta  60+00  because  no  more  structures  or  features 
that  would  be  impacted  exist  in  the  next  500  feet  before  Youngs 
Brook  joins  the  Clarendon  River.  The  Clarendon  River  is  wide 
with  a  broad  vacant  flood  plain  in  this  area  that  appears  able 
to  absorb  a  failure  of  Youngs  Brook  Dam.  The  nearest  downstream 
community  of  West  Rutland  is  about  2000  feet  farther  downstream 
and  about  1500  feet  to  the  left  of  the  river.  West  Rutland  would 
be  unaffected  by  a  failure  of  Youngs  Brook  Dam. 

In  summary,  it  appears  that  the  increase  in  flow  due 
to  a  failure  of  the  dam  would  wash  out  an  unpaved  Town  road  and 
large  culvert,  flood  about  35  acres  of  farmland  on  both  sides 
of  Town  Route  133  to  a  depth  of  less  than  a  foot,  do  some  damage 

to  Town  Route  133,  and  flood  to  a  depth  of  less  than  a  foot 

around  the  foundations  of  about  8  houses,  2  house  trailers,  3 
barns,  and  miscellaneous  outbuildings.  The  high  flow  velocity 
of  10  fps  around  most  of  the  structures  and  the  velocities  of 
7  to  10  fps  over  the  farmland  would  probably  do  significant 
erosion  damage.  Total  economic  loss  is  judged  appreciable.  Loss 

of  life  is  judged  unlikely,  but  more  than  a  few  inhabitable  struc¬ 

tures  are  affected.  Therefore,  according  to  recommended  guide¬ 
lines  of  the  Corps  of  Engineers  (Reference  1) ,  the  dam  is  class¬ 
ified  as  having  a  significant  hazard  potential. 
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Just  prior  to  the  dam  breach,  outflow  from  the  dam  was 
1370  cfs,  and  flow  2000  feet  downstream  was  about  3.8  feet  deep 
at  about  20  fps.  After  the  breach,  peak  outflow  from  the  dam 
Increases  about  18  times  to  24,000  fps.  This  causes  flow  at  Sta 
20+00  to  increase  about  10  times  to  14,000  fps,  and  the  water 
surface  to  rise  from  3.8  to  10.2  feet  deep,  an  increase  of  6.4 
feet,  which  floods  an  area  about  100  feet  wide.  Velocity  increases 
about  1.5  times  to  29  fps. 

About  1000  feet  downstream  of  the  dam.  Youngs  Brook 
runs  under  an  unpaved  Town  road  through  a  structural  plate  corru¬ 
gated  metal  pipe  culvert  estimated  to  be  12  feet  in  diameter  (see 
Photo  C-llA).  With  about  15  feet  of  headwater  (i.e.,  water  level 
with  the  road) ,  the  culvert  has  an  estimated  capacity  of  about 
1500  cfs  (Reference  17).  Prior  flow  of  1370  cfs  could  probably 
pass  through  the  culvert  without  flooding  the  road.  However,  the 
increase  in  flow  to  at  least  14,000  cfs  (computed  downstream  at 
Sta  20+00)  due  to  the  dam  failure  would  certainly  be  out-of-channel 
and  going  over  the  roadway  and  would  probably  wash  out  the  road 
and  the  culvert. 

At  Sta  47+00,  several  hundred  feet  upstream  of  houses 
along  Town  Route  133  (formerly  a  State  highway,  see  Photos  C-lOB, 
C-12A  and  C-12B) ,  peak  flow  Increases  about  6  times  to  8400  cfs 
after  the  breach.  This  causes  the  water  to  rise  from  2.3  to 
3.6  feet  deep,  an  increase  of  1.3  feet,  which  floods  an  area 
about  1050  feet  wide.  Velocity  decreases  slightly  to  about 
10  fps.  The  channel  banks  and  fields  are  estimated  at  EL  560. 

Prior  flow  at  EL  559.3  appears  to  be  in-channel.  The  1.3-foot 
increase  to  EL  560.6  due  to  the  dam  failure  appears  to  be  out- 
of-channel  and  spread  over  the  farmland  to  the  right  of  the  stream 
to  a  depth  of  about  half  a  foot.  About  10  acres  of  farmland  would 
be  involved.  This  shallow  flow  would  continue  downstream  and 
flood  around  the  foundations  of  the  houses  along  Route  133  to  a 
depth  of  about  half  a  foot,  but  the  first  floors  would  probably 
not  be  flooded.  However,  it  appears  that  as  many  as  8  houses, 

1  house  trailer,  2  barns,  and  miscellaneous  outbuildings  would 
be  involved  in  this  minor  flooding  (see  Photo  C-lOB) .  The  high 
flow  velocity  of  10  fps  would  probably  erode  the  farmland,  ground 
around  the  foundations  of  the  structures,  and  do  some  damage  to 
Town  Route  133. 

At  Sta  60+00  the  flood  plain  widens  significantly. 

Channel  banks  and  farm  fields  to  the  right  of  the  stream  are  es¬ 
timated  at  EL  520.  Prior  flow  at  EL  520.1  appears  to  just  flood 
the  fields.  The  0.2-foot  increase  to  EL  520.3  due  to  the  dam 
failure  appears  to  increase  flooding  of  the  farmland  slightly. 

About  25  acres  of  farmland  would  be  involved.  The  ground  around 
a  house  trailer  and  a  barn  (see  bottom  right  corner  of  Photo 
C-lOB)  would  be  flooded.  The  moderate  flow  velocity  of  7  fps 
would  probably  cause  some  erosion  of  the  farmland. 
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TABLE  5.2 

YOUNGS  BROOK  DAM 
DAM  FAILURE  ANALYSIS 

Top  of  Dam  EL  846 
New  Spillway  Crest  EL  841 
Total  Project  Discharge  Capacity  at 
Top  of  Dam  =  1370  cfs  + 
due  to  two  spillways.  Outlet  works  closed 


Approx . 
Peak 
Flow 
(cfs) 


Approx.  Max.  Water  Surface 


Top  Avg. 
Depth  Width  Vel. 
(feet)  (feet)  (fps) 


PRIOR  FLOW  AT  TOP  OF  DAM 


Inflow  =  Outflow  =  Total  Project 
Discharge  Capacity  at  Top  of  Dam 
Start  Routing  at  Top  of  Dam 
Dam 

Sta  1  "too 
Sta  20-K)0 
Sta  Sd'KX) 

Sta  47+00  Near  Houses 
Sta  60+00 


uses  map  that  the  cross  sections  were  developed  from  and  of  the 
limited  8-point  cross  section  accepted  by  the  program.  The  third 
and  sixth  point  on  each  cross  section  are  defined  as  the  over¬ 
bank  points.  Therefore,  distinguishing  between  in-channel  and 
overbank  flow  cannot  be  done  reliably  by  simple  comparison  of 
computed  water  surface  depth  with  the  defined  overbank  points. 

It  must  be  done  by  judging  the  calculated  quantity,  depth, 
width,  and  velocity  of  flow  against  the  real  channel  cross- 
section  and  configuration  as  it  exists. 

b.  Results  of  Analysis 

The  results  of  the  dam  failure  analysis  using  the  HEC-1 
DB  program  are  summarized  in  Table  5.2.  PRIOR  FLOW  AT  TOP  OF  DAM 
establishes  initial  conditions  downstream  due  to  steady  state  total 
project  discharge  capacity  at  the  top  of  dam  with  no  dam  breach. 

The  computer  input  and  selected  pages  of  the  computer  output 
start  on  Appendix  D-17.  Results  for  all  stations  are  summarized 
in  Table  5.2. 

BREACH  AT  TOP  OF  DAM  is  a  major  sudden  failure  of  the 
dam  under  the  conditions  previously  discussed  in  Section  5. 5. a. 
Results  are  summarized  in  Table  5.2  for  all  stations,  with  the 
computer  input  and  selected  pages  of  the  computer  output  starting 
on  Appendix  D-21. 

From  the  computer  listing  and  plot  of  the  breach  hydro¬ 
graph  on  Appendices  D-22  and  D-23,  note  that  the  standard  calcu¬ 
lation  interval  selected  (1  minute  »  0.017  hours)  was  short  enough 
to  permit  the  interpolated  breach  hydrograph  at  the  standard  time 
Interval  to  closely  approximate  the  computed  breach  hydrograph. 

Only  the  interpolated  breach  hydrograph  is  routed  downstream. 

Appendix  D-24  is  a  computer  plot  of  the  complete  outflow 
hydrograph  during  and  after  the  breach. 

c.  Hazard  Evaluation 


For  a  sudden  major  dam  failure,  BREACH  AT  TOP  OF  DAM, 
the  computed  maximum  water  surface  elevation  for  each  downstream 
station  is  tabulated  in  Table  5.2  (Sta  1+00  not  used  for  breach 
routing)  and  is  plotted  on  each  cross  section  beginning  on  Appendix 
D-15.  The  top  widths  of  flow  determined  from  each  cross  section 
are  tabulated  in  Table  5.2  and  are  plotted  on  Appendix  D-1  to  define 
the  limit  of  the  hazard  area,  i.e.,  the  limit  of  flooding  due  to  the 
dam  failure. 

The  average  velocity  of  peak  flow  (flow  divided  by  total 
flow  area)  is  also  listed  in  Table  5.2  for  each  downstream  station 
for  both  flow  cases.  For  the  dam  breach  case,  the  flow  area 
calculation  is  shown  on  each  cross  section  plot  starting  on  Ap¬ 
pendix  D-15,  and  consists  of  storage  for  the  channel  reach  de¬ 
fined  by  the  cross  section  divided  by  reach  length.  The  channel 
storage  was  computed  by  the  HEC-1  DB  program  for  both  flow  cases. 
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is  shown  by  the  computer  plot  on  Appendix  D-12.  Total  project 
discharge  capacity  at  the  top  of  the  dam  is  due  only  to  the  two 
spillways  (outlet  works  assumed  closed)  and  is  equal  to  1370  c£s, 
or  about  72%  of  the  test  flood  peak  outflow. 

5.5  Dam  Failure  Analysis 


a.  Failure  Conditions 


In  order  to  evaluate  the  downstream  hazard,  the  flow 
just  prior  to  and  then  due  to  an  assumed  major  failure  or  breach 
of  the  dam  was  routed  downstream  using  the  HEC-1  DB  program. 

Stream  conditions  just  prior  to  and  after  the  assumed  failure 
were  compared.  Corps  of  Engineers'  criteria  call  for  breaching 
the  dam  with  no  inflow  flood  and  with  the  water  surface  static 
at  the  top  of  the  dam,  or  static  at  the  test  flood  pool  if  a 
test  flood  of  full  PMF  does  not  overtop  the  dam.  Since  the 
overtopping  analysis  shows  that  the  test  flood  of  one-half  PMF 
does  overtop  the  dam,  the  dam  breach  was  begun  at  time  zero  with 
the  water  surface  at  the  top  of  the  dam.  The  contents  of  the 
reservoir  were  routed  through  the  breach  as  the  breach  progressed. 

To  model  a  sudden  major  dam  breach,  maximum  breach  geo¬ 
metry  was  selected  as  follows:  constant  trapezoidal  shape  with 
moderate  0.5H:1V  side  slopes,  breach  width  across  the  bottom  of 
the  trapezoid  equal  to  about  40%  of  the  dam  length  at  mid  height 
(approximately  50  feet) ,  and  a  breach  depth  below  the  top  of  the 
dam  equal  to  43  feet  (down  to  EL  803),  which  approximates  a  full 
depth  failure  that  would  completely  drain  the  reservoir.  Breach 
geometry  is  illustrated  on  Appendix  D-20. 

Breach  time,  or  time  for  the  breach  width  to  progress 
from  the  top  to  the  bottom  of  the  dam,  was  selected  so  that  the 
peak  outflow  using  the  HEC-1  DB  program  would  approximate  that 
computed  by  the  Corps  of  Engineers'  "Rule  of  Thumb"  method  using 
the  same  breach  width  and  depth.  No  additional  flow  from  the 
spillway  was  considered,  since  it  is  assumed  for  this  dam  that 
the  breach  could  include  all  or  part  of  the  spillway.  The  sel  c- 
tion  of  breach  time  is  shown  on  Appendix  D-20.  Rule  of  Thumb 
peak  breach  outflow  is  the  same  as  total  peak  outflow  from  the 
dam  and  is  equal  to  about  23,700  cfs.  A  breach  time  of  0.03 
hours,  or  1.8  minutes,  was  selected  for  the  HEC-1  DB  program, 
which  results  in  a  peak  outflow  of  about  24,000  cfs. 

The  inputted  cross  sections  defining  average  downstream 
channel  reaches  were  developed  from  and  are  located  on  the  USGS  map 
included  as  Appendix  D-1.  Hand  plottings  of  the  cross  sections 
start  on  Appendix  D-15.  Normal  depth  channel  routing  was  per¬ 
formed  by  the  HEC-1  DB  program  using  the  Manning's  n  values  for 
left  over  bank,  channel,  and  right  overbank  as  listed  on  each 
cross  section  plot.  The  overbank  points  and  the  actual  channel 
section  in  between  are  only  an  approximation  of  the  true  natural 
channel.  This  is  because  of  the  constraints  of  the  small  scale 
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TABLE  5.1 


YOUNGS  BROOK  DAM 
OVERTOPPING  ANALYSIS 


CONDITIONS  —  Total  Drainage  Area  =  1.85  Square  Mile 

Start  Routing  at  New  Lower  Spillway  Crest  EL  841 . 

T op  of  Dam  E  L  846 

Total  Project  Discharge  Capacity  at  Top  of  Dam  =  1370  cfs± 
due  to  two  spillways.  Outlet  works  closed. 

Some  Values  Rounded  from  Computed  Results. 


TEST  FLOOD 
ONE-HALF  PMF  (°) 

1  NFLOW 

24-hour  Rainfall  (  inches  ) 

11.1  (b) 

24-hour  Rainfall  Excess  (  inches  ) 

8.5  (d) 

(cfs) 

1910 

Peak  Flow  ,  . 

(csm) 

1032 

OUTFLOW 

• 

(cfs) 

1910 

Peak  Flow 

(csm) 

1032 

Time  to  Peak  Outflow  (  hours  ) 

17.5 

Maximum  Storage  (  acre-feet  ) 

51 

Max.  W.S.  Elevation  (  feet-NGVD  ) 

846.6 

Minimum  Freeboard  (  feet  ) 

overtopped 

Maximum  Depth  over  Dam  (  feet  ) 

0.6 

Duration  of  Overtopping  (  hours  ) 

2.75 

(a)  One-half  of  full  PMF  total  runoff,  including  base  flow.  For  one-half  PMF  base  flow  =  2  cfs 

per  square  mile  =  4  cfc  ± 

(b)  Approximation  assuming  total  losses  are  the  same  as  for  the  full  PMF.  Full  PMF  24-hour  rain 

fall  equals  19.5  inches. 

(c)  Rainfall  Excess  =  Rainfall  for  the  Reservoir  Surface.  For  the  rest  of  the  drainage  area,  losses 

are  assumed  to  be  1 .0  inch  initially  and  0.1  inch  per  hour  thereafter. 

(d)  Equal  to  one-holf  of  full  PMF  value.  Full  PMF  24-hour  rainfall  excess  for  the  land  surface 

equals  16.9  inches. 
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not  of  precipitation.  The  HEC-1  DB  program  applies  the  ratio 
to  total  runoff,  including  base  flow.  This  method  of  applying 
the  ratio  introduces  an  increasing  error  in  base  flow  as  the 
ratio  of  the  PMF  gets  smaller.  However,  this  error  was  elimi¬ 
nated  by  inputting  twice  the  desired  base  flow  to  the  full  PMF, 

80  that  one-half  PMF,  the  test  flood,  would  have  the  correct 
base  flow. 

All  precipitation  was  distributed  by  the  program  using 
the  built-in  Standard  Project  Storm  arrangement  of  EM-1110-2-1411 
(Reference  13),  including  the  percentage  distribution  for  the 
maximum  6-hour  precipitation,  and  by  both  the  built-in  arrangement 
and  percentage  distribution  from  HYDRO-35  (Reference  6)  for  the 
maximum  1-hour  precipitation. 

Appendix  D-7  summarizes  the  subarea,  loss  rate,  and 
unit  hydrograph  data  input  to  the  program.  Only  two  subareas 
were  used.  Subarea  1  consists  of  all  the  drainage  area  around 
the  reservoir,  and  Subarea  2  consists  of  just  the  reservoir  sur¬ 
face.  For  the  land  in  Subarea  1,  loss  rates  were  assumed  to  be 
1.0  inch  initially  and  a  constant  0.1  inch  per  hour  thereafter. 
Snyder  unit  hydrograph  parameters  were  assumed  for  average  con¬ 
ditions  per  Appendix  D-7  and  input  to  the  program.  A  conser¬ 
vative  standard  lag  time  was  used.  The  program  uses  the  inputted 
Snyder  coefficients  to  solve  by  iteration  for  approximate  Clark 
coefficients,  which  are  then  used  to  calculate  the  runoff  hydro¬ 
graph. 

For  the  reservoir  surface  making  up  Subarea  2,  loss 
rates  were  set  to  zero  so  that  rainfall  would  equal  rainfall 
excess,  or  runoff.  Assuming  no  delay  in  the  rainfall/runoff 
response,  a  constant  unit  hydrograph  for  a  rainfall  duration 
equal  to  the  HEC-1  DB  calculation  interval  was  developed  per 
Appendix  D-7  and  input  to  the  model. 


Overtoi 


Potential 


The  results  of  the  overtopping  analysis  using  the  HEC-1 
DB  program  are  sxammarized  in  Table  5.1.  The  overtopping  analysis 
computer  input  and  complete  output  for  the  test  flood  of  one-half 
PMF  are  included  starting  on  Appendix  D-8. 

As  noted  from  Table  5.1,  the  test  flood  of  one-half 
PMF  overtops  the  dam  by  a  maximum  of  about  0.6  of  a  foot  with 
duration  of  overtopping  of  about  3  hours.  Peak  inflow  for  the 
test  flood  is  1910  cfs,  or  1032  csm  (cfs  per  square  mile).  Peak 
outflow  is  not  reduced  by  reservoir  routing  and  is  the  same  as 
peak  inflow,  or  1910  cfs,  or  1032  csm,  and  occurs  about  17.5 
hours  after  the  start  of  the  storm.  The  peak  portion  of  the  in¬ 
flow  and  outflow  hydrograph  for  the  test  flood  cf  one-half  PMF 


I 
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foot  depth  from  the  top  of  the  dam  down  to  the  new  spillway 
crest,  it  would  take  about  13  minutes  for  the  spillways  to 
drain  the  12  acre- feet  of  storage  between  the  top  of  the  dam 
and  the  new  spillway  crest,  or  about  3  minutes  per  foot,  all 
assuming  no  inflow. 

d.  Selection  of  Test  Flood 


Based  on  the  dam  failure  analysis  presented  later  in 
Section  5.5,  Youngs  Brook  Dam  is  classified  as  having  a  signifi¬ 
cant  hazard  potential.  The  increase  in  flow  due  to  a  failure 
of  the  dam  would  result  in  appreciable  economic  loss  caused  by 
wash  out  of  an  unpaved  Town  road  and  large  culvert,  flooding  of 
about  35  acres  of  farmland  on  both  sides  of  Town  Route  133  to  a 
depth  of  less  than  a  foot,  probable  damage  to  Town  Route  133, 
and  flooding  to  a  depth  of  less  than  a  foot  around  the  foundations 
of  about  8  houses,  2  house  trailers,  3  barns,  and  miscellaneous 
outbuildings.  The  high  flow  velocity  of  10  fps  around  most  of 
the  structures  and  the  velocities  of  7  to  10  fps  over  the  farm¬ 
land  would  probably  do  significant  erosion  damage.  Loss  of  life 
is  unlikely.  Since  the  dam  is  also  classified  as  intermediate  in 
size  (see  Section  1.2.c),  recommended  guidelines  of  the  Corps  of 
Engineers  (Reference  1)  indicate  a  test  flood  in  the  range  of 
one-half  PMF  (probable  maximum  flood)  to  full  PMF.  Since  the 
dam  is  at  the  lower  end  of  its  intermediate  size  range  with  re¬ 
gard  to  height  (46  feet  within  the  40  to  100-foot  range) ,  and 
since  loss  of  life  is  unlikely  in  the  event  of  a  dam  failure, 
even  though  economic  loss  is  appreciable,  the  test  flood  selected 
for  this  evaluation  was  one-half  PMF  (per  Table  5.1,  peak  inflow 
■  1910  cfs,  peak  outflow  ==  1910  cfs) . 

The  PMF  event  is  that  hypothetical  flood  flow  produced 
by  the  most  critical  combination  of  precipitation,  minimum  infil¬ 
tration  loss,  and  concentration  of  runoff  that  is  considered 
reasonably  possible  for  a  particular  drainage  area. 

e.  Development  of  Test  Flood 

The  index  PMP  (probable  maximum  precipitation)  input 
to  the  HEC-1  DB  program  was  18.5  inches  for  a  24-hour  duration, 
all-season  storm  over  a  200  square  mile  basin,  according  to  HMR  33 
(Reference  4).  Maximum  6-hour,  12-hour,  and  24-hour  precipitation 
for  the  actual  size  of  the  drainage  area  (same  for  10  square 
miles  or  less)  were  input  to  the  model  as  percentages  of  the 
index  PMP  in  accordance  with  HMR  33.  A  storm  reduction  coeffic¬ 
ient  was  then  applied  internally  by  the  program  in  order  to  trans¬ 
pose  or  center  the  storm  over  the  actual  total  drainage  area. 

Thus ,  the  corrected  24-hour  PMP  for  the  actual  total  drainage 
area  became  19.5  inches. 

In  accordance  with  accepted  practice,  floods  as  ratios 
of  the  PMF  (e.g.,  one-half  PMF)  were  taken  as  ratios  of  runoff, 
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abutment,  and  Is  of  the  free  overfall  type  with  a  concrete 
control  weir  about  28  feet  long  at  EL  841.  The  weir  crest  is 
about  3  feet  wide,  and  at  the  time  of  the  field  inspection  had 
20-inch  high  wooden  flashboards  that  were  in  disrepair.  Since 
the  Operator  indicated  that  he  intended  to  permanently  remove 
the  flashboards  within  the  week,  all  analysis  in  this  report  is 
for  the  spillway  without  flashboards.  The  sides  of  the  control 
section  are  vertical  on  the  left  end  of  the  weir  and  sloped  on 
the  right  end.  The  weir  is  followed  by  a  nearly  vertical  drop 
of  over  20  feet  to  the  bedrock  bottom  of  the  discharge  channel. 

The  old,  higher  spillway  next  to  the  left  abutment 
has  a  concrete  control  weir  about  19.3  feet  long  at  EL  843.  The 
weir  crest  is  about  1  foot  wide  and  has  no  provision  for  flash- 
boards.  The  sides  of  the  control  section  are  essentially  vertical 
on  both  ends  of  the  weir.  The  weir  is  followed  by  an  inclined 
drop  of  several  feet  into  a  steeply  sloping  chute  discharge  channel 
with  a  natural  bedrock  bottom.  The  discharge  channel  is  much  high¬ 
er  than  the  discharge  channel  for  the  new  spillway  just  to  the 
right,  but  the  two  channels  share  a  common  concrete  training  wall. 

The  discharge  capacity  for  each  of  the  two  spillways 
was  computed  assuming  critical  flow  over  a  rectangular  sharp- 
crested  weir.  Total  spillway  capacity  was  taken  as  the  sum  of 
the  two  spillways.  The  formulas  used  and  the  results  of  hand 
computations  are  shown  on  Appendix  D-5.  With  water  5  feet  over 
the  new  spillway  crest  (i.e.,  3  feet  over  the  old  spillway  crest 
and  level  at  the  top  of  dam),  the  two  spillways  together  have 
a  discharge  capacity  of  about  1040+330  =•  about  1370  cfs. 

Taking  the  spillway  crests  at  EL  841  and  EL  843,  and 
the  top  of  dam  at  EL  846,  total  discharge  computations  are  svim- 
marized  on  Appendix  D-5  and  graphed  on  Appendix  D-6.  Total 
discharge  from  the  dam  is  the  svim  of  the  discharges  from  the 
spillways,  plus  flow  over  the  dam  for  the  overtopping  con¬ 
dition.  As  discussed  previously  in  Section  5. 4. a,  the  outlet 
works  were  assumed  closed  and  not  contributing  to  the  total  dis¬ 
charge  capacity.  The  sum  of  the  hand-computed  discharges  for 
the  two  spillways  was  input  directly  to  the  HEC-1  DB  program. 

Flow  over  the  dam  was  computed  by  the  HEC-IDB  program  assuming 
critical  flow  over  a  rectangular  broad-crested  weir  with  a  level 
crest  equal  to  the  length  of  just  the  dam  without  the  spillways. 

The  top  of  dam  elevation,  length,  appropriate  discharge  co¬ 
efficient,  and  exponent  of  head  were  input  into  the  program. 

The  formula  used  for  the  computation  as  well  as  the  results 
of  hand  computation  at  selected  points,  are  shown  on  Appendix 
D-5. 


With  the  reservoir  at  the  top  of  dam  EL  846,  5  feet 
over  the  new  spillway  crest,  the  total  discharge  from  the  dam 
is  about  1370  cfs.  This  is  due  to  both  the  new  and  old  spill¬ 
ways.  Also,  with  an  average  discharge  of  685  cfs  over  the  5- 


5.4  Test  Flood  Analysts 

a.  Initial  Conditions 


The  U.S.  Army  Corps  of  Engineers  Hydrologic  Engineering 
Center's  Program  HEC-1  DB  (Reference  3)  was  used  to  develop  the 
test  flood  hydrology  and  perform  the  reservoir  routing. 

The  purpose  of  this  analysis  was  to  evaluate  the  dam 
and  spillway  with  respect  to  their  surcharge  storage  and  spillway 
capacity.  Accordingly,  it  was  assumed  that  the  water  surface  was 
at  the  new  (lower)  spillway  crest  at  the  start  of  the  flood  routing. 
Also,  the  outlet  conduit  was  assumed  closed,  as  it  is  normally. 

In  addition,  the  water  supply  main  and  drain  pipe  were  assumed  to 
be  closed. 


A  constant  base  flow  of  2  cfs  per  square  mile  was 
chosen  to  represent  average  conditions  in  the  drainage  area  and 
was  input  into  the  program  for  all  subareas. 

b.  Storage  Capacity 

Using  a  bathymetric  map  of  the  reservoir  (see  Appendix 
B2-1) ,  areas  inside  contour  elevations  were  measured  and  the 
capacity  of  the  reservoir  was  computed  by  the  method  of  conic 
sections.  The  computations  were  done  both  by  hand  (Appendix  D-2) 
and  by  the  HEC-1  DB  computer  program,  with  the  results  of  computer 
calculations  on  Appendices  D-11  and  D-14.  A  hand  tabulation  of 
the  input  and  the  computed  results  is  on  Appendix  D-2. 

Total  computed  storage  at  the  various  elevations  agrees 
almost  exactly  with  reported  values  (see  comparison  on  Appendix 
D-2  using  reported  values  from  Appendix  B3-5). 

Using  the  measured  and  computed  values,  stage-area  and 
stage-storage  curves  are  presented  on  Appendices  D-3  and  D-4,  res¬ 
pectively.  At  the  new  spillway  crest,  EL  841,  the  reservoir  has 
a  surface  area  of  2.2  acres  and  a  total  capacity  of  38  acre-feet. 
At  the  top  of  dam,  EL  846,  the  surface  area  increases  to  2.5 
acres  and  the  capacity  to  50  acre-feet,  or  about  16.3  million 
gallons.  Surcharge  storage  between  the  new  spillway  crest  and 
the  top  of  dam  amounts  to  12  acre-feet,  or  about  0.1  inches  of 
runoff  from  the  1.85  square-mile  drainage  area.  Therefore, 
the  reservoir  has  very  little  capacity  to  attenuate  peak  inflow. 

c.  Discharge  Capacity 

The  dam  has  two  adjacent  spillwt.^s  near  the  left  abut¬ 
ment  with  weir  crests  2  feet  different  in  elevation  (see  Over¬ 
view  photo,  photos  in  Appendic  C,  and  field  measurements  on 
Appendix  B2-2).  The  new,  lower  spillway  is  farthest  from  the 


5-2 


SECTION  5 


EVALUATION  OF  HYDRAULICS  AND  HYDROLOGY 


5.1  General 

Youngs  Brook  Dam  is  shown  on  the  Location  and  Vicinity 
Maps  at  the  beginning  of  this  report  and  on  the  Drainage  Area 
Map,  Appendix  D-1.  The  dam  and  reservoir  are  located  on  Youngs 
Brook  in  central  Vermont.  About  6500  feet  downstream  of  the 
dam  Youngs  Brook  joins  the  Clarendon  River.  The  Clarendon  River 
then  runs  northeasterly  about  2  river  miles  to  the  Otter  Creek. 

The  Otter  Creek  runs  northward  and  flows  into  Lake  Champlain, 
which  in  turn  is  drained  to  the  north  by  the  Richelieu  River. 

The  total  drainage  area  at  the  dam  is  about  1.85  square 
miles,  of  which  about  0.004  square  miles  (2.2  acres),  or  less 
than  1%,  is  actual  reservoir  surface  at  the  new  (lower)  spillway 
crest.  Being  in  the  foothills  of  the  Green  Mountains,  the  topo¬ 
graphy  is  characterized  by  steep  slopes  averaging  15%  to  25%. 
Elevations  in  the  drainage  area  vary  from  EL  841  to  EL  2726. 

5.2  Design  Data 

There  are  no  known  records  of  the  hydraulic  and  hydrologic 
criteria  used  in  the  original  design  of  the  dam  and  reservoir. 
Other  engineering  data  available,  consisting  of  one  old  drawing 
of  the  reservoir,  reservoir  capacity  data,  old  photographs,  and 
an  inspection  report,  are  discussed  in  Section  2  of  this  report. 

5 . 3  Experience  Data 

As  noted  in  Section  2.3  of  this  report,  there  are  no  known 
records  of  routine  water  levels  and  discharges,  or  of  past  floods 
at  the  dam.  It  is  known  that  a  flood  in  1947  damaged  the  spillway 
sufficiently  to  require  its  replacement,  but  no  written  records 
of  that  flood  exist. 

According  to  NOAA  Climatological  Data  for  New  England  (Refer¬ 
ences  20  and  21),  the  nearest  climatological  station  is  No.  6995, 
Rutland,  located  in  Rutland  at  Latitude  43  degrees  -  36  minutes 
North,  Longitude  72  degrees  -  58  minutes  West.  The  station  is 
non-recording  and  temperature  and  precipitation  observations  are 
made.  Years  of  record  start  in  about  1916.  The  station  is  iden¬ 
tified  on  the  Vicinity  Map  at  the  beginning  of  this  report  and  is 
located  about  5  miles  northeast  of  Youngs  Brook  Dam. 
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b.  Operating  Facilities 

(Covered  under  preceding  Section  4. 2. a  -  General.) 
4.3  Evaluation 


Effective  operation  and  maintenance  procedures  for  this 
dam  do  not  exist.  Such  operation  and  maintenance  procedures 
need  to  be  developed  and  implemented  by  the  Owner  in  order  to 
avoid  further  deterioration  of  the  dam. 

As  part  of  the  operation  procedure,  a  reservoir  regulation 
plan  may  need  to  be  developed  to  maintain  normal  water  level 
below  the  spillway  crest.  This  is  necessary  due  to  the  dam's 
questionable  physical  condition  and  structural  stability  (see 
Sections  3,  6,  and  7). 

An  emergency  action  plan  and  warning  system  needs  to  be 
developed  by  the  Owner  to  ensure  proper  and  timely  action  during 
critical  periods. 


15  9 


SECTION  7 
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ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition 


Youngs  Brook  Dam  is  in  POOR  condition.  Significant 
problems  include  questionable  stability  of  both  the  steep  up¬ 
stream  and  downstream  slopes;  heavy  tree  growth  on  the  downstream 
slope;  water  pipe  under  pressure  passing  through  the  embankment; 
severe  distortion  and  deterioration  of  the  concrete  wall  on  the 
right  side  of  the  upstream  face;  and  cracking,  spalling,  and  de¬ 
terioration  to  varying  degrees  of  the  concrete  training  walls  of 
both  the  old  and  new  spillway  discharge  channels.  Also,  seepage 
was  observed  exiting  from  one  point  at  the  downstream  toe  and  from 
the  bedrock  abutment  beneath  the  left  training  wall  just  downstream 
from  the  new  spillway. 


The  spillway  is  INADEQUATE  to  pass  the  test  flood  with¬ 
out  overtopping  the  dam.  In  accordance  with  recommended  guidelines 
of  the  Corps  of  Engineers,  the  dam  is  classified  as  INTERMEDIATE 
in  size  and  as  having  a  SIGNIFICANT  hazard  potential.  According¬ 
ly,  a  TEST  FLOOD  equal  to  ONE-HALF  PMF  (probable  maximum  flood) 
was  judged  as  appropriate  within  the  recommended  range  of  one- 
half  PMF  to  full  PMF.  The  test  flood  overtops  the  dam  by  a 
maximum  of  about  0.6  of  a  foot  with  duration  of  overtopping  of 
about  3  hours.  Peak  inf'i  "w  for  the  test  flood  is  1910  cfs. 

Peak  outflow  is  not  redui,.;d  by  reservoir  routing  and  is  the  same 
as  peak  inflow,  or  1910  cfs.  Total  project  discharge  capacity 
at  the  top  of  the  dam  is  due  only  to  the  two  spillways  (outlet 
works  assumed  closed)  and  is  equal  to  1370  cfs,  or  72%  of  the 
test  flood  peak  outflow. 
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b.  Adequacy  of  Information 

This  Phase  I  Inspection  was  based  primarily  on  the 
visual  inspection  and  the  hydraulic  and  hydrologic  computations 
performed,  coupled  with  sound  engineering  judgement.  Available 
data  was  limited,  and  consisted  of  a  drawing  of  the  reservoir  as 
it  existed  in  1931,  capacity  data  for  the  reservoir  with  a  rough 
sketch  of  the  water  supply  manhole  and  piping,  several  old  photos 
of  the  reservoir  while  drained,  and  one  inspection  report.  Such 
data  as  the  design  calculations,  construction  specifications, 
data  on  the  foundation  and  embankment  soils,  and  detailed  oper¬ 
ation  and  performance  data  were  not  available.  The  lack  of  such 
in-depth  engineering  data  does  not  permit  a  comprehensive  review. 
Therefore,  the  adequacy  of  this  dam  could  not  be  assessed  with 
respect  to  reviewing  design,  construction,  and  operation  data. 
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c.  Urgency 


IMMEDIATELY  after  their  receipt  of  this  Phase  I  Inspection 
Report,  the  Owner  should  implement  the  recommendation  given  in  Sec¬ 
tion  7. 2. a.  The  remainder  of  the  recommendations,  given  in  Section 
7.2.b,  and  the  remedial  measures  given  in  Section  7.3  should  be 
implemented  by  the  Owner  WITHIN  ONE  YEAR  after  their  receipt  of  this 
report . 

7.2  Recommendations 


a.  IMMEDIATELY  after  their  receipt  of  this  Phase  I  Inspection 
Report,  the  Owner  should  lower  the  reservoir  to  about  EL 
828  (i.e.,  to  the  invert  of  the  outlet  conduit  about  13 
feet  below  the  new  spillway  crest) ,  remove  water  pressure 
from  the  pipes  that  pass  through  the  dam,  and  maintain 
the  reservoir  at  that  level  until  the  dam  is  repaired 

or  permanently  breached. 

b.  WITHIN  ONE  YEAR  after  their  receipt  of  this  Phase  I  In¬ 
spection  Report,  the  Owner  should  engage  a  registered 
engineer  qualified  in  the  design  of  dams  to  do  the  follow¬ 
ing  work  and  provide  the  consequent  recommendations.  The 
Owner  should  implement  those  recommendations. 

1)  Determine  the  stability  of  the  slopes  under  critical 
conditions.  For  this  purpose,  borings  should  be 
made  to  recover  samples  for  strength  testing,  and 
piezometers  should  be  installed  to  measure  the  water 
levels  within  the  dam. 

2)  Make  recommendations  on  the  alterations  needed  to 
improve  the  stability  of  the  dam. 

3)  After  the  stability  has  been  evaluated  and  the 
future  configuration  of  the  downstream  slope  de¬ 
termined,  make  recommendations  on  (1)  removing 
the  trees  and  roots  from  the  downstream  slope  to 
a  distance  of  20  feet  downstream  from  the  toe, 

(2)  type  of  materials  and  placement  methods  for 
filling  root  holes  after  the  ^ees  are  removed, 
and  (3)  appropriate  slope  protection  measures  to 
reduce  surface  erosion. 

4)  Redesign  the  upstream  concrete  face  in  the  zone 
where  it  is  tilted  and  cracked. 

5)  Drain  the  reservoir  with  the  outlet  conduit  and 
thoroughly  inspect  the  outlet  conduit  and  slide 
gate. 
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6)  Drain  the  reservoir  further  with  the  mud  pipe  and 
inspect  the  water  supply  manhole  and  intake  piping. 

7)  Perform  a  detailed  hydraulic  and  hydrologic  study 
to  better  evaluate  the  adequacy  of  spillway  ca¬ 
pacity.  If  necessary,  spillway  capacity  should 
be  increased  by  new  design  and  construction. 

8)  Contingent  on  the  results  of  the  detailed  hydraulic 
and  hydrologic  study,  make  recommendations  on  how 
to  best  repair  the  cracks  in  the  concrete  spillway 
weirs  and  the  significant  surface  cracking  on  the 
right  concrete  training  wall  of  the  new  spillway 
discharge  channel.  Advise  how  to  repair  or  replace 
the  left  concrete  training  wall  of  the  old  spillway 
discharge  channel.  Also,  determine  if  the  common 
concrete  training  wall  between  the  two  spillways, 
which  is  in  the  worst  condition,  can  be  removed  or 
if  it  must  be  repaired  or  replaced  in  some  manner 
to  maintain  stability  of  the  weir  sections.  Advise 
how  to  remove  the  wall  or  design  repairs  or  replace¬ 
ment  as  appropriate. 

7 . 3  Remedial  Measures 

a.  Operation  and  Maintenance  Procedures 

WITHIN  ONE  YEAR  after  their  receipt  of  this  Phase  I 
Inspection  Report,  the  Owner  should  implement  the  following 
operation  and  maintenance  procedures: 

1)  At  least  quarterly  monitor  the  seepage  from  the 
toe  of  the  dam  and  from  the  bedrock  abutment  be¬ 
neath  the  left  training  wall  just  downstream  from 
the  new  spillway.  Also,  the  small  seep  at  the 
concrete  weir  cap/bedrock  contact  at  about  the 
center  of  the  old  spillway  should  be  watched. 

2)  Remove  the  remains  of  the  wooden  forms  from  the 
top  inside  of  the  outlet  conduit. 

3)  Stop  leakage  of  the  outlet  slide  gate  and  grease 

the  slide  gate  and  handwheel  to  permit  free  operation. 

4)  Paint  the  handwheel,  floor  stand,  and  floor  stand 
anchorage  to  prevent  further  rusting. 

5)  While  the  reservoir  is  drained  with  the  outlet 
conduit,  check  and  operate  the  control  valves 
next  to  the  water  supply  manhole. 

6)  Provide  a  means  to  operate  the  water  main  control 
valves  without  first  having  to  lower  the  reser¬ 
voir  with  the  outlet  conduit. 
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7)  Locate  the  discharge  end  of  the  mud  pipe  down¬ 
stream  of  the  dam  and  keep  the  end  clear. 

8)  When  the  reservoir  is  drained,  check  it  for 
sediment  and  clean  it  as  necessary. 

9)  Repair  the  spalled  concrete  on  the  overhang  just 
to  the  left  of  the  outlet  slide  gate  control  mech¬ 
anism.  Also,  watch  for  worsening  hairline  cracking 
and  efflorescence  in  the  area  of  the  concrete  wall 
around  the  control  mechanism  and  repair  it  promptly. 

10)  Clear  logs  and  debris  from  in  front  of  and  on  the 
new  spillway  weir. 

11)  Carry  out  plans  to  permanently  remove  the  flash- 
boards  from  the  new  spillway  weir. 

12)  Clear  brush  and  trees  from  both  spillway  dis¬ 
charge  channels.  Also,  clear  the  logs  from  the 
bottom  of  the  new  spillway  discharge  channel. 

13)  Develop  and  implement  effective  operation  and 
maintenance  procedures  to  avoid  further  deterior¬ 
ation  of  the  dam.  Included  may  need  to  be  a 
reservoir  regulation  plan  to  maintain  normal  water 
level  below  the  spillway  crest  until  questions 
about  slope  stability  have  been  resolved. 

14)  Develop  an  "Emergency  Action  Plan"  that  will 
include  an  effective  downstream  warning  system; 
locations  of  emergency  equipment,  materials, 
and  manpower;  authorities  to  contact;  and 
potential  areas  that  require  evacuation. 

7.4  Alternatives 


No  practical  alternatives  exist  to  the  recommendations  and 
remedial  measures  contained  in  this  report. 
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A 


DAM 

VISUAL 

YOUNGS  BROOK  DAM 

INSPECTION  CHECKLIST 

DAM  INSPECTION 

OATF  November  8.  1979 

ID  NO. 

VT  00165 

TIME  1045  -  1600 

TOWN 

West  Rutland 

WFATHFR  Overcast 

COUNTY 

Rutland 

W.S.  EIEV.  841.3+  tJP«;TRFAM 

<:tate 

Vermont 

800  +  nOWN«;TREAM 

INSPECTION 

PARTY 

RECORDER  (X) 

1. 

Thomas 

Bennedum,  Gordon  E. 

Ainsworth  &  Assoc. .  Inc.  X 

2.  _ 

Edwin  Vopelak,  Jr., 

Gordon 

E.  Ainsworth  &  Assoc.,  Inc. 

3.  _ 

John  Kenworthy,  Gordon  E.  Ainsworth  &  Assoc.,  Inc. 

4.  _ 

Steve 

J.  Poulos,  Geotechnical  Engineers,  Inc.  X 

5.  _ 

Joseph 

F.  Skaza,  Operator, 

West  Rutland 

6. 

7, 

8. 


/  •  ...  1  1  .1  — — 

10. 

PROJEa  FEATURE/DISCIPLINE 

INSPECTOR 

REMARKS 

1.  H  &  H 

T.  Bennedum 

9  Geotechnical 

S.  Poulos 

»  •• 

Structural 

3, 

T.  Bennedum 

— 

.  Mechanical 

4,  - 

T.  Bennedum 

— 

Electrical 


None 


N/A 


2 


I  lEI 


nBI 


I  5EI 


GEI 

I  ;ei 

GEI 

^aJEI 

I^IEI 

GEI 

r 

1 

GEI 


VISUAL  INSPECTION  CHECKLIST 

PROJECT  YOUNGS  BROOK  DAM _  UATE  Kov._§^1979 


PROJECT  FEATURE 


NAME 


DISCIPLINE  _5eQJtechnlQa.l- 


NAME  s.  j.  Poulos 


area  evaluated 


CONDITION 


DAM  EMBANKMENT 
Crest  Elevation 
Current  Pool  Elevation 
Maximum  Impoundment  to  Date 
Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 


Lateral  Movement 

Vertical  Alignment 
Horizontal  Alignment 

Condition  at  Abutment  and  at  Concrete 
Structures 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 


Rock  Slope  Protection-Riprap  Failures 

A-2 


EL  846 
EL  841.3 
Unknovm . 

No  cracks  evident.  Surface  is  cow 
pasture . 

No  pavement. 

Depression  behind  wall  at  Sta  80. 
Sinkhole  6"-8"  deep  Sta  57,  6'  right  of 
right  abutment  of  spillway  due  to  move¬ 
ment  of  fines  upstream  through  concrete 
retaining  wall  into  reservoir.  Another 
larger  low  spot  opposite  crack  in  wall 
(Sta  1+00,  48  ft  rt.).  Soil  to  rt.  of 
right  abutment  of  spillway  seems  to 
have  eroded  down  about  6"  from  former 
level  because,  surface  is  depressed 
within  3-6’  from  wall.  Section  of  up¬ 
stream  wall  from  Sta  1+70  to  Sta  2+00  is 
tipped  upstream  and  a  scarp  has  formed 
3*  downstream  from  wall  causing  a  9"  lov 
spot.  Wall  is  cracked  and  slowly  failing; 
No  lateral  movement  of  embankment  ob¬ 
servable  except  as  noted  in  "Movement  o:' 
Settlement  of  Crest." 

Undulating  ^9". 

Not  observable. 

See  sinkholes  at  "Movement  or  Settlemeni. 
of  Crest"  above. 

None  except  as  in  "Movement  or  Settle¬ 
ment  of  Crest." 

Free  access. 

Top  of  downstream  slope  shows  apparent 
scarp  just  below  crest  at  middle  of  dam 
Material  is  glacial  till  probably  taken 
from  nearby  field.  About  40%  of  down¬ 
stream  slope  is  eroded  bare.  Two  de¬ 
finite  channels.  Continual  sheet 
erosion. 

Upstream  concrete  wall  discussed  in 
"Movement  or  Settlement  of  Crest. " 
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VISUAL  INSPECTION  CHECKLIST 


PROJECT  YOUNGS  BROOK  DAM 


UATE  Nov.  8,  1979 


PROJECT  f'EATURE 


DlSClPLiriE  Geotechnical 


NAflE  Poulos 


AREA  rVAlJJATEI) 


CONDITION 


DAM  EMBANKMENT 


Unusual  Movement  or  Cracking  at  or  Near  None  observed. 


Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 

Foundation  Drainage  Features 

Toe  Drains 

Instrumentation  System 
Vegetation 


Clear  seep  at  2-4  gpm  at  downstream  toe 
about  Sta  0+90.  Located  to  left  of  an 
8-ft-high  pile  of  dirt  at  toe. 

None  observed. 

None. 

None. 


Birch  to  12"  white  pine  to  9". 
Raspberry,  blackberry  bushes.  Growth 
different  from  surrounding  woods  but 
practically  forested. 
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VISUAL  INSPECTION  CHECKLIST 

HAM  YOUNfiS  RRnOIf  HAM 

r>ATF  Nov.  8,  1979 

Structural /Mechanical 

_ _  T.  Bennedum 

DISCIPL  NE 

NSPECTOR 

.  No  Geotechnical  Features 

ni5;r  PL  NE 

INSPECTOR  1 

- 

AREA  EVALUATED 

CONDITION 

Floor  stand  w/handwheel  on  U/S 

OUTLET  WORKS  -  CONTROL  TOWER 

• 

concrete  face  of  dam  to  right  of 
new  spillway. 

a.  Concrete  and  Structural 

In  area  of  floor  stand. 

General  Condition 

Fair . 

Condition  of  Joints 

N/A 

Spalling 

Bottom  corner  of  overhang  left  of 

Visible  Reinforcing^ - ^ 

flood  stand. 

-  None . 

Rusting  or  Staining  of 

Some  rust  stains  from  floor  stand. 

Concrete 

Any  Seepage  or  Ef floras- 

Efflorescence  at  H/L  cracks. 

cence 

Joint  Alignment 

N/A 

Unusual  Seepage  or  Leaks 

N/A 

In  Gate  Chamber 

Cracks 

H/L  cracks  on  face  of  wall. 

Rusting  or  Corrosion  of 

None . 

Steel 

b.  Mechanical  and  Electrical 

Air  Vents 

N/A 

Float  Wells 

N/A 

Crane  Hoist  . 

N/A 

Elevator 

N/A 

Hydraulic  System 

N/A 

Service  Gates 

t 

Emergency  Gates  -  None 

Slide  gate  Underwater.  Operable^ 
needs  grease,  some  surface  rust. 
Leakage  observed  when  closed. 

Lightning  Protection  System 

None. 

Emergency  Power  System 

None. 

Wiring  and  Lighting 

None. 

System 

Gate  was  opened  9"  (rising  stem) 
and  reservoir  was  lowered  from 
new  spillway  crest  down  0.6'  in 
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about  1.25  hours. 

VISUAL  INSPECTION  CHECKLIST 

YOUNGS  BROOK  DAM 

DAM 

DATE 

1979 

DI<;riPIINF  Structural/H  &  H 

INSPECTOR  ■f- 

HKriPi  IMF  No  Geotechnical  Features 

INSPECTOR 

• 

1  AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  TRANSITION  *AND 
CONDUIT 

Conduit  is  very  short  24"  square 
section  from  slide  gate  on  U/S 
face  of  dam  discharging  thru 
right  T.W.  of  new  spillway  dis¬ 
charge  channel. 

General  Condition  of  Concrete 

Not  readily  observable,  but  con¬ 
dition  appears  good.  Remains  of 
wood  forms  along  top. 

Rust  or  Staining  on  Concrete 

None  observed. 

Spalling 

« 

None  observed. 

Erosion  or  Cavitation 

None  observed. 

Cracking 

None  observed. 

Alignment  of  Monoliths 

Appears  OK. 

Alignment  of  Joints 

Appears  OK. 

Numbering  of  Monoliths 

N/A 
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HAM  YOUNGS  BROOK  DAM 

DATF  Nov.  8.  1979 

nrsriPIINE  Structural/H  S  H 

INSPFrTOR  Bennedum 

HKriPI  INF  .  Geotechnical 

INSPECTOR  S.J.  Poulos 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  OUTLET  STRUCTURE 

AND  OUTLET  CHAI^NEL 

General  Condition  of  Concrete 

A 

Rust  or  Staining 

] 

Spalling 

/ 

Erosion  or  Cavitation 

VSame  as  right  training  wall  of 

Visible  Reinforcing 

1  new  spillway  discharge  channel. 

Any  Seepage  or  Efflorescence 

\ 

.  Condition  at  Joints 

\ 

Drain  holes 

/None. 

Channel 

-A 

Loose  Rock  or  Trees  Overhanging 
Channel 

rSame  as  new  spillway  discharge 

1  channel. 

Condition  of  Discharge  Channel 

J 
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VISUAL  INSPECTION  CHECKLIST 

YOUNGS  BROOK  DAM 


DATE 


DISCIPLINE  Structural/H  &  H 
Geotechnical 


DISCIPLINE 


INSPECTOR 

INSPECTOR 


Nov.  8,  1979 


T.  Bennedum 


S.J.  Poulos 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  SPILLWAY  WEIR, 
APPROACH  AND  DISCHARGE  CHANNELS 


NEW  SPILLWAY 


a.  Approach  Channel 

General  Condition 

Loose  Rock  Overhanging 
Channel 

Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 

General  Condition 
Concrete 

Rust  or  Staining 

Spalling  - 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes  - 

c.  Discharge  Channel 

General  Condition 

Loose  Rock  Overhanging 
Channel 

Trees  Overhanging  Channel 
Floor  of  Channel 


(Same  for  new  &  old  spillway.) 

OK. 

None. 


Side  of  reservoir  forested  with 
pine  trees.  Logs  on  new  spillway. 
Reservoir  bottom.  Leaves  over 
silt. 

Fair.  4  cracks  in  top  of  weir, 
some  extending  down  D/S  face. 
Horiz.  crack  on  U/S  side  of  weir 
3'  below  crest.  H/L  cracks  in 
right  T.W. 

Rust  staining  on  right  T.W.  at 
H/L  cracks  and  joints. 

Along  left  T.W. 

Top  of  left  T.W. 

Efflorescence  on  right  T.W.  at 
H/L  cracks  and  joints. 

None. 


Satisfactory. 

Some  loose  rock  but  not  signifi¬ 
cant  . 

Trees  up  to  8"  dia.  on  both  sides 
of  15'  wide  channel. 

Natural  bedrock. 

Logs.  Not  significant. 
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Other  Obstructions 


VISUAL  INSPECTION  CHECKLIST 


DAM 

YOUNGS  BROOK  DAM 

DATF  Nov.  8,  1979 

Structural/H  &  H 

DKCIPI  INF 

T.  Bennedum 

INSPFrTDR 

DISCIPLINE  Geotechnical 

INSPFrTOR 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SPILLWAY  WEIR. 

APPROACH  AND  DISCHARGE  CHANNELS 

1 

1 

d  • 

Approach  Channel 

Same  as  for  new  spillway. 

GET 

General  Condition 

G  [ 

Loose  Rock  Overhanging 
Channel 

G  L 

Trees  Overhanging  Channel 

GPT 

Floor  of  Approach  Channel 

OLD  SPILLWAY 

b. 

Weir  and  Training  Walls 

-Poor.  Weir  has  about  1/16”  vert. 

General  Condition  of — "■ 
Concrete 

Rust  or  Staining 

crack  at  C.L.  U/S  end  of  left 

T.W.  crumbling..  Right  T.W. 
cracked.  Top  section  newer. 

Rust  from  rails  across  top. 

Spalling 

On  left  T.W. 

Any  Visible  Reinforcing 

Top  of  right  T.W. 

GEI 

Any  Seepage  or  Efflorescence 

Drain  Holes 

Seep  at  D/S  C.L.  of  weir  cap  where 
it  meets  rock.  Some  efflorescence 
on  T . W . ' s . 

None. 

c. 

Discharge  Channel 

Cl  I 

General  Condition 

Fair 

Loose  Rock  Overhanging 
Channel 

Some  loose  rock  but  not  significan 

GEI 

• 

Trees  Overhanging  Channel 

Pine  and  birch  trees  on  left  side. 

r 

Floor  of  Channel 

Other  Obstructions 

i 

Natural  bedrock  w/some  loose  con¬ 
crete. 

Some  trees  and  brush  in  channel. 
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1.  Date  of  Inspection 
OENERAL  DATA: 


INSPECTION  REPORT 

Dam 

^  Ij>  Z  — . 


2«  V/ater  conditions  C/rdwyi  dowy~) 


c/nwon  Jo 


.3,  Location  of  dam  'iogrio^  Br,  J 
1).,  Owner  and  operator  ]Ntt>i  Rtf/-/T7rJ  F/r  ^ 

;  5.  Characteristic  features  of  dam  C.cf h  (J^ ^  ^  ^ 

C^CT^Ct'tft.  6Jb  i/livci'-^  a  on  ~  S'* 

6.  Other  related  data  Pef'yiJ  crAot/i'  J-. 

cr o  r^efify^  _ 

observations: 

7.  Condition  of  structure  Lt^ 


ir 


0,  Condition  of  equipment  'for  y 


9.  Ooeratlon  T^d-ZgA-y 


10.  Maintenance  _? a^fj -P/Kirf y 


REMARKS : 


y^O^CfJed  J-oco'/z^i 


0  yn 


i 


•  i 


Inspected  by 

B3-4 


Youngs  Brook  Reservoir  drained  for  cleaning  -  Presumed  about  1950 


1 

j.  Youngs  Brook  Reservoir  drained  for  cleaning  -  Spring  1933 

i 

1 

1 

I 

I 
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COPIES  OF  PAST  INSPECTION  REPORTS  AND  DATA 
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Photo  of  Youngs  Brook  Reservoir 

Drained  for  Cleaning  -  Spring  1933 

B3-1 

Photos  of  Young  Brook  Reservoir  Drained 
for  Cleaning  -  Presumed  about  1950 

B3-2 

Inspection  Report  by  Stephen  H.  Haybrook  - 
June  1952 

B3-4 

Capacity  Data  for  West  Rutland  Reservoir 

B3-5 
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SECTION  32 


DRAWINGS 
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West  Rutland  Reservoir  -  May  6,  1931 

Field  Measurements,  Phase  I 

Inspection  -  January  1980 
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APPENDIX  B 


SECTION  B1 

LISTING  OF  LOCATIONS  FOR  AVAILABLE  RECORDS  AND  DATA 


a.  Owner :  West  Rutland  Fire  District  No.  1 

West  Rutland,  Vermont  05777 

Attention:  William  F.  Harvey  III,  Chairman 
(802)  438-5771 
Joseph  F.  Skaza,  Operator 
(802)  438-2907 

1)  Drawing  of  reservoir 

2)  Photographs 

3)  Reservoir  capacity  data 

b.  Original  Designer:  Unknown. 

c.  Original  Construction  Contractor:  Unknown. 

d.  Repair  Designer:  Unknown. 

e.  Repair  Construction  Contractor:  Unknown. 

f.  Agency  of  Environmental  Conservation 
Department  of  Water  Resources 
Water  Quality  Division 
Montpelier,  Vermont  05602 

Attention:  A.  Peter  Barranco,  Jr.,  P.E. 

Dam  Safety  Engineer 
(802)  828-2761 

1)  Inspection  report. 
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ENGINEERING  DATA 


Section 

B1 


Description 

Listing  of  Locations  for  Available  Records 
and  Data 


B2  Drawings 

B3  Copies  of  Past  Inspection  Reports  and  Data 
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VISUAL  INSPECTION 

CHECKLIST 

DAM  YOUNGS  BROOK  DAM 

DATE  _ 

Nov.  8,  1979 

DISCIPLINE 

Structural 

INSPECTOR 

T .  Bennedum 

DISCIPLINE 

No  Geotechnical  Features 

INSPECTOR 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SERVICE  BRIDGE 

a.  Super  Structure 

Bearings 
Anchor  Bolts 
Bridge  Seat 
Longitudinal  Members 
Underside  of  Deck 
Secondary  Bracing 
Deck 

Drainage  system 
Railings 

Expansion  Joints 
Paint 

b.  Abutment  &  Piers 


N/A  -  No  service  bridge. 


General  Condition  of 
Concrete 

Alignment  of  Abutment 

Approach  to  Bridge 

Condition  of  Seat  & 
Backwall 
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APPENDIX  C 

PHOTOGRAPHS 


INTAKE  TO  • 
SUPPLY  M.H 


NGS  BROOK  RESERVOIR 


j  / 

r 

TO  - I 

M.H.  •  I 
! 

r-^y 


-  SUPPLY  MAIN  FROM 
SHALL  RESERVOIR 


NOTE  : 

WATER  SUPPLY  M.H.  S  PIPING  S  INTAKE 
OF  OUTLET  CONDUIT  UNDER  WATER  AND 
NOT  OBSERVABLE. 


RETAININS  WALL 


r-^i  WATER  SUPPLY 
j^J|  MANHOLE 


MUO  PIPE 
~OR  DRAIN 


WATER  SUPPLY 
MAIN 


0/S  END  OF  OUTLET  - - 

CONDUIT  THRU  TRAININO 

WALL 


outlet  CONDUIT  SLIDE  GATE 
".CONTROV  WHEEL 


-  NEW  SPILLWAY 

WEIR 


OLD  SPILLWAY 

WEIR 

- SEEP  AT  WEIR  CAP/ BEDROCK 

CONTACT 


•  TRAINING  WALL  IN  POOR 
CONDITION 


SEEPAGE  FROM-^ 
ROCK  UNDERNEATH 
TRAINING  WALL 


4 


SCALE  NONE 


/  FOLLOWING  PHOTOS  ARE  INDEXED 

/  ON  APPENDIX  0-1  : 

OVERVIEW  PHOTO 

'  lOA,  IOB,IIA,IIB,  I2A,  I2S 

YOUNGS  BROOK  DAM 
PHOTO  INDEX  MAP 
APPENDIX  C-l 

GORDON  E.  AINSWORTH  &  ASSOCIATES  INC. 

Engineers,  Surveyors  and  Planners 

20  SUGARLOAF  ST  SOUTH  DEERFIELD.  MASS  01373 


C-2A  Dam  crest  looking  toward  left  abutment  -  11/08/79 


C-2B  Downstream  slope  of  dam  looking  from  new  spillway  discharge 
channel  toward  right  abutment  -  11/08//9 


C-3A  Trees  on  downstream  slope  of  dam  looking  toward  right 
abutment ,  Note  bowed  shape  of  trees  -  1 1/08/79 


C-3B  Downstream  slope  of  dam  behind  right  training  wall  of  spillway 
discharge  channel.  Note  barren  nature  of  slope  between  trees. 
1 1/08/79 


C-3 


C-4A  Concrete  wall  on  upstream  face  of  dam  looking  from  upstream 
of  right  abutment .  Note  deterioration  of  concrete  -  1 1/08/79 


C-4B  View  along  concrete  wall  on  upstream  face  of  dam  looking  from 

right  abutment.  Note  bow  and  tilt  of  wall  toward  water  -  1 1/08/79 


C-4 


C-5A  Settlement  of  soil  behind  the  concrete  wall  near  the  bow 
shown  in  photo  C-4B  -  11/08/79 


C-5B  Dorn  crest  looking  toward  right  abutment.  Note  old  spillway 
weir  at  lower  left,  new  spillway  at  center  (  with  floshboards  ), 
and  outlet  control  mechanism  (  floor  stand  )  just  to  right  of 
new  spillway  -  11/08/79 


C-5 


C-7A  New  spillway  looking  upstream  from  right  side  of  spillway 

discharge  channel.  Note  discharge  from  end  of  outlet  conduit 
shown  in  photo  C-6B  -  1 1/08/79 


C-7B  New  spillway  looking  upstream  from  new  spillway  discharge 
channel  -  11/08/79 


C-7 


C-8A  New  spillway  weir  (  in  foreground  with  Flashboards  )  and  old 
spillway  weir  looking  toward  left  abutment.  Left  training  wall 
of  new  spillway  separates  the  two  spillways  -  11/08/^9 


C-8B  Right  training  wall  of  old  spillway  (  back  side  of  training  wall 
shown  In  photo  C-8A  )  looking  from  old  spillway  discharge 
channel  -  11/08/79 


C-8 


/ 


( 


C-9A  Right  training  wall  of  new  spillway  looking  downstream  from 
spi  I  Iway  crest  -  1 1/08/79 


4  » 


I 


( 


C-10A  Aerial  overview  of  dam  and  reser¬ 
voir  looking  downstream  -  11/30/79 


C-10B  Aerial  overview  of  downstream  hazard  area  along  State  Route 
No.  133,  looking  upstream  toward  reservoir  -  11/30/^9 

C-10 


I 


I 


C-MB  Building  about  3600  feet  downstream  of  dam,  looking  down¬ 
stream.  Note  stream  channel  toward  right  center  of  photo. 

1 1/08/79 

C-11 


/ 


C-12A  Downstream  hazard  area  along  State  Route  No.  133,  looking 
northwesterly  toward  stream  channel  which  crosses  under  the 
road  in  background  of  photo  -  11/08/79 


C-12B  Downstream  hazard  area  near  State  Route  No.  133,  looking 
northerly  toward  stream  channel  in  background  across  field 
1 1/08/79 


C-12 


AU  At56  976  NAIIONAl  PROGRAM  FOR  INSPECTION  OF  NONFEDERAL  DAMS 
YOUNGS  BROOK  0AM  Uf..(U)  CORPS  OF  ENGINEERS  WAITNAM 
NEW  ENGLAND  OlV  JAN  60 


{INCIASSIF  lED 


APPENDIX  D 


HYDRAULIC  AND  HYDROLOGIC  COMPUTATIONS 
TABLE  OF  CONTENTS 


PAGE 


Drainage  Area  Map  D-1 

Elevation  -  Area  -  Storage  Computations  D-2 

Stage  -  Area  Curve  D-3 

Stage  -  Storage  Curve  D-4 

Discharge  Computations  D-5 

Stage  -  Discharge  Curve  D-6 

Drainage  Area  Data  for  HEC-1  DB  Program  D-7 

Overtopping  Analysis 

Computer  Input  D-S 

Computer  Output  -  Complete  D-9 

Inflow  and  Outflow  Hydrograph  Plot  D-12 

Dam  Failure  Analysis 

Cross  Sections  of  Downstream  Channel  D-15 

Prior  Flow  at  Top  of  Dam 

Computer  Input  D-17 

Computer  Output  -  Svimmary  Tables  D-18 

Breach  Criteria  D-20 

Breach  at  Top  of  Dam 

Computer  Input  D-21 

Computer  Output 

Breach  Hydrograph  Listing  &  Plot  D-22 

Outflow  Hydrograph  Plot  D-24 

Summary  Tables  D-25 
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